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PREFACE. 


This Manual, wliich for six years occupied the Author’s 
.unceasing attention, was intended as a companion to OmL 
Portlock’s Geology ; and the desire to make it worthy of that 
association led to an amount of labour and es^nse wHch 
only a very extended circulation will repay. 

^e plan and title were taken fix>m the Maaud des 
Mdllusques” of M. Sander Bang, incomparably the best 
work of its kind — for an acquaintance with which the author 
was indebted to his friend and master, Willulm. Loksdaus-* 
the founder of the ‘‘Devonian System” in CSteology. 

On the subject of classification and nomenclature the Author 
fifilowed the advice and example of his former colleague in 
the Geological Society, the lato Prof. Enwuu) Pobbxs; 
without whoso approval he seldom added, to, or deviated 
firom, the practice and plan of the “History of Brihudi 
MoUusca.” 

That he was right in taking this course, has been sanctioned 
by the highest authority in this country ; — since the same 
scheme has been emplliycd by Prof. Owxn in the Hunterian 
Lectures and Catalogue. It has also been adopted by Dr. E. 
^Balvoitb in the Madras Museum ; by the Bev. Prof. Hxirsiow, 
in his Beport to the British Association on the Fomiation of 
Typical Collections ; and by Profi Mobsxs in his Catalogue of 
Irtish Fossils 

It was the write’s dasixsei by abstaining ftmn tlm intro* 

» 
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dmctioii of personal and peculiar riewB, and bj adheiing to 
TeiMifoyer was well established and sanctioned by the^bcst 
examples, to make the work suitable for the use of Natimil 
Hiatc^ Classes in the Universities. 

To feunlitate reference, and meet the most general require- 
ments, the number of large groups and genera of shells has 
been restricted as much as possible, and those less important 
or less understood, have been treated as ^'sub-genera.” A 
great many duplicate and unnecessary names have been men- 
tioned only, as will be seen by a glance at the Index, where 
they are printed tn italm ; the writer’s own wishes coincide 
wito those of the distinguished botanist Sir J. £. Smith, that 
^'ihe system should not be encumbered with such names 
but they have been admitted in deference to custom and 
general opinion.* 

* The rules of the British Association, intended to secure 
uniformity, have called into existence a few active opponents, 
seddng to distinguish themselves by the employment of pre- 
linnean and MS. names, on the pretence of carrying out tho 
'' law of priority ” (p. 48). But this folly has reached its 
height, and will fall into contempt when it has lost its 
novelty.f 

The investigation of dates is the most disheartening worki 
upon which the time of an author can be employed ; it is 
nevor safe to take them second-hand, and even reference to 
the original works is not always satisfactory.^ 

Those portions of the work have been treated in most 
detail which throw light on particular branches of anatomy 
and physiology ; or on great natural history problems, such 

* AO Uie blundering and bad apelling of English and Trench genus-maken will be 
SbQnd carefully recorded in the ** I^dex Genemm Halacozoonim,** by the accurate and 
iMnanted Dc» Hemnannien, a work indispensable to every writer on Oonchology. 

. t example wOl suSke. In an **Athen»nm” report, by Prof. E. Forbes, the 
aanae **Lottia fulva** was nUsprinied <*Jothia fulva;” but idthough immediately 
conweted, the errotum was formally installed as a new genus,** in the wocfci ^ 
lliayrfMifiii Oatlow, Adams, and other oonchologists ! 

t Hw im the tide pages of Journals and Transactions of Soientiilo Sodetiis, 
umeUy dedit cfjmbUeatuM, but refer to the years/or which th^ are issaedla 
KkahnodimposiihliaftirwaidBtocoReetthesela^ 
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ftithe Toltte of species and genera, and the laws oi googra^ 
phieSl and geological distribution, ^is in these departments 
tha# the affinity of natural science to the highest kinds of 
human knowledge is most distinctly seen ; and in them the 
liehcst and nobjest results arc to he obtained. For to the 
thoughtful and earnest iuTestigator, nature ever discloses 
indications of harmony and order, and reflects the attributes 
of the Maker. 

The recitations of the young seldom fail to exercise a 
serious influence on after life ; and the utility of their pur* 
suits must greatly depend on the spirit in which they aro 
followed. If wisely chosen and conscientiously prosecuted, 
they may help to form habits of exact obse^ation ; they may 
train the eye and mind to seize upon characteristic facts, and 
to discern their real import; to discriminate between the 
essential and the accidental, and to detect the relations of 
phenomena, howerer widely separated and apparently unlike. 
In this way ** la belle Science ” (as Mr. Gaskoin calls Con- 
chology !) may acquire the influence of pursuits more usually 
rcsoited to for mental development and discipline. 

The wood-cuts have been principally executed by Miss 
A. K. Waterhouse, of Marlborough House, from original 
drawings by the Author ; and although printed iium stereo* 
types, they have the advantage of accurately representing 
what was wished to he shown. 

Th<) engravings of Mr. Wilson Lowry speak for themselves ; 
many of the figures are from the specimens in his oabinot ; 
and the interest he has taken in the work will he seen in the 
care with which the technical characters of the shells art 
expressed. 


The above paragraphs, forming the principal portion of tht 
I^face to the first e^tion of this work, will suffice to show the 
objects which tlie Uto Author had in view. A few addirional 
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eom&Bted of tfaxco paitSi in this it consists of two. In PiJl I. 
is oomptised tho gcnerd remaxkson the sixactoiOi distribution, 
&€., of the Mollusca, while Part 11. is devoted to tho Sy- 
nopsis of the Genera. The chapter on Tunicata has been 
omitted, since they are more nearly allied to the FolySoa 
than to tho Mollusca proper, and since the treatment of tho 
MoUuscoidan gix)up would have made the work inconveniently 
bulky. It seemed preferable, therefore, to devote a future 
volume of the series to the Molluscoida (embracing both tho 
Tunicata and tho Polyzoa) than to describe them in tho 
present work. The book has been subjected to a complete 
revisal, and numerous alterations and additions have been 
made.; but the reviser has interfered as little as possible 
with the Author’s original classification and systematie 
arrangement. 
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MANUAL OF THE MOLLUSCA. 


PART I. 


CfiAPTEE I. 

ON THE POSITION OF THE MOIXUSCA IN THE ANIMAL KINGDOM. 

All kpown animals are constructed upon five different types, 
and constitute as many natural divisions or sub-kingdoms. 

1. The highest of these groups is separated from the next 
below it by a sharp line of distinction. In it the main mass of 
the nervous system is placed on the dorsal side of the body, and is 
in no instance pierced by the alimentary canal. It is separated 
from the alimentary canal by a partition, which in most cases 
is bony, and divided into separate parts, known as vertebrae ; 
while in a few it is cartilaginous, and not divided into distinct 
parts. Vertebrae are a common feature amongst the Vertebrata, 
as this sub-kingdom is called ; but they do not form an essential 
characteristic, as the name might seem to imply. Distinct 
organs are devoted to the functions of respiration and circu- 
lation; the sexes are generally distinct; each individual is 
generally developed from a single egg. Blood red. 

2. In the second sub-kingdom, or Molluaca^ which is well 
exemplified by the common garden snail, the nautilus, and the 
oyster, the soft parts are in most cases protected by an external 
shell, which is harder than the bones of the vertebrates, and the 
covering of the crab and lobster. It consists almost entirely of 
carbonate of lime, while the bones of the vertebrates contain a 
large proportion of phosphate of lime. The shells of many of 
the Brachiopoda, such as Lingula^ and of a few of the Pterop^s, 

B 
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Buch as Conulcmay are ricli in tbe phospliate of lime. The 
digestive cavity is completely separated from the walls the 
body. The nervous system consists of three pairs of gaxj^licC, 
except in the Brachiopoda, and these nervous centres are very 
. much scattered. Hence Professor Owen has proposed the term 
Heterogangliata for the great group of MoUusca. ^e end of 
the alimentary canal nearest the mouth is surrounded by the 
ganglia which supply the foot and head. 

3. The various tribes of insects, spiders, crabs, starfishes, 
echinoderms, entozoa, and worms, have no internal skeleton ; 
but to compensate for it, their outer integument is sufficiently 
hard to serve at once as a support, a covering, and a defence 
for the soft parts. This external armature, like the bodies and 
limbs which it covers, is divided into segments or joints, which 
well distinguishes the members of this group from the others. 
The propriety of arranging worms with insects will be seen, if 
it be remembered that even the butterfly and bee commence 
existence in a very worm-like -form. TMs division of jointed 

bears the name of the Annulosa, The nervous system 
consists of ganglia arranged in pairs in the middle line of the 
body. Prom this equal lateral development of the nervous 
centres Professor Owen calls the group Homoganglidia* The 
nervous system is traversed by the alimentary canal. The 
radiated animals form a part of this sub-kingdom. 

4. The next sub-kingdom comprises most of the polypes, 
such as sea-anemones, the fresh-water hydra, and corals, in 
which the general cavity of the body communicates freely with 
that of the digestive apparatus, on which account they are 
called Codmterata, The soft parts forming tho body wall are 
composed of two distinct membranes ; there is no heart ; no 
apparent special respiratory organ; and in most cases very 
slight traces of a nervous system. 

5. All the animals not combined in tho above groups, such as 
the sponges, tho foraminifora, and a large proportion of tho 
microscopic animalcules, form the last sub-kingdom, named 
Frotozoa, They are characterised by a general absence of any 
special organ. 

There seems to bo a much closer relationship between tho 
molluscan and the protozoic sub-kingdoms than between the 
molluscan and any of the others. It is always easier to pass 
from the highest part of a sub-kingdom downwards in the scale 
of nature than to pass upwards. Thus we can step from one 
form to another without meeting with any marked distinction 
from the Oephalopods to the Brachiopods, and from them to the 
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Fjroiozoa. In the same way we can pass &om the highest of the 
Annuksa to the Protozoa. But we cannot hnd any continuous 
suoce^ion of adult forms which will connect the Annuloea with 
the MoUusca, or the MoUusca with the Vertbbrata. 

Much use is made of the terms high and low in speaking of 
animals ; and it is important to bear in mind that they are by 
no means intended to imply that there is any difference in the 
degree of perfection, or that one animal is less fitted to subserve 
the purposes of life than another. By an animal of a low 
organisation is simply meant one in which all the functions 
of life are carried on by means of a few organs. The greater 
the number of organs that are set apart to perform special 
functions the higher is the animal said to be. 

The evidence afforded by geological researches seems to show 
that the leading types of animal structure have existed from a 
comparatively early period in the history of the globe ; and that 
all forms which have left any indications of their existence 
belong to one or other of these types. The oldest fossils known 
at the present time belong to tho Protozoa ; but next to them 
come the MoUusca. 

By adding to the living population of the world, those forms 
which peopled it in times long past, we may arrive at some 
dim conception of the great scheme of the animal kingdom. 
And if at present we see not the limits of the temple of nature, 
nor fuUy comprehend its design, — at least we can feel sure that 
there is a boundary to this present order of things ; and that 
there has been a plan, such as we, from our mental constitu- 
tion, are able to appreciate, and to study with ever-increasing 
admiration. 


Classes of The Mollxjsca. 

This sub-kingdom consists of two gioat groups, viz., the 
molluaca proper and the molluacoida. The moUuaca are animals 
with soft bodies, enveloped in a muscular skin, and usually 
protected by a univalve or bivalve sheU. That part of their 
integument which contains the viscera and secretes the sheU, is 
termed the mantle ; in the univalves it takes the form of a sac, 
with an opening in front, from which the head and locomotive 
organs project : in the bivalves it is divided into two lobes. 

The univalve mollusca are enc^halaua, or furnished with a 
distinct head ; they have eyes and tentacula, and the mouth if 
armed either with jaws or with tooth straps.* Cuvier has 

* One of the drawbacks to the study of nK^usoa Is the preTalenoe of such tems as 
Jaws, wms, feet, Ac. The reader must not suppose that the parte so desisaated era 

b2 
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diyided tliem into three classes, founded on the modifications of 
their feet, or principal locomotive organs. • 

1. The cuttle-fishes constitute the first class, and are termed 



Fig. L* Oral aspect of a Cephalopod. 

Cephalopoda because their feet, or more properly a/rms^ are 
so attached to the head as to form a circle round the mouth. 

2. In the GoBteropoda^X or snails, the under side of the body 



Fig. 2. AGasteropod.$ Tig- 3. A Pteropod.J 

forms a single muscular foot, on which the animals creep or 
glide. 

homologous in the vertebrata and in the ms^usca. When applied to the latter, the 
terms are vague and indefinite in meaning. 

* Fig. 1. Loligo vulgarity Lam. From a specimen taken off Tenby, by J. S. 
Bowerbauk, Esq. The mandibles are seen in the centre, surrounded by die circular 
lip, the buccal membrane (with two rows of small cups on its lobes), the eight sessile 
anns, and the long pedunculated tentacles (t), with their enlarged extremities or clubs 
(e). The dorsal arms are lettered dy the funnel f. 
t From cepkalcy the head, and poda, feet. See the frontispiece and pi. I. 

% Goiter y the under side of the body, 

% Fig. 2. HdixdeserUmmy'EottilLBL From a living specimen in the British Museum, 
March, 1850. 

I Fig. 3. Byed^atrUetdaiay Lam., from Quoy and Goimard. 
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3. The Pteropodxi * mhabit the sea only, and swim with a pair 
of fims, extending outwards from the sides of the head. 

T]je other mollusca are ac^halpua, or destitute of any distinct 
head ; they are all aquatic, and most of them are attached, or 
have no means of moving from place to place. They are divided 
into three classes, characterised by modifications in their breath- 
ing-organ and shell. 

4. The Brachiopoda f are bivalves, having one shell placed on 
the back of the animal, and the other in front ; they take their 
name from two long ciliated arms, developed from the sides of 



Figs. 4, 5, 6. Bi-achiopoda4 


the mouth, with which they create currents that bring them 
food. These arms were formerly supposed to take the place of 
the feet in the previously-mentioned classes. They are, how- 
ever, essentially breathing organs, and consequently the term 
Brachionohranchia (arm-breathers) has been proposed for the 
erroneous one of Brachiopoda (arm-footed). 

5. The Lamellihranchiata,^ or ordinary bivalves (like the 
oyster), breathe by two pairs of gills, in the form of flat mem- 
branous plates, attached to the mantle ; one valve is applied to 
the right, the other to the left side of the body. This class is 
sometimes called Conchi/era, 

The Tunicata have no shell, but are protected by an elastic, 
gelatinous tunic, with two orifices ; the breathing organ takes 
the form of an inner tunic, or of a nband stretched across the 
internal cavity. These together with the Polyzoa, and perhaps 

* Pteron, a wing. 

t Bra«Aion, an arm. 

} Fig. 4. (3.) Bhynehonella psittacea^ Chem. Bp., dorsal valve, with the animal 
(after Owen). 6 , 6 , 2'erebratula australis^ Quoy. FYom specimens collected by Mr. 
i ukes. (2.) Ideal side view of both valves (/, the cardinal muscles, by which the i^vea 
are opened). (1.) Dorsal valve. These woodcuts have been kindly lent by Mr. J* B. 
Oray. 

^ Lamellibratichiatn, plate>gilled. 


6 


lUOTAL OF XEB K01J.T780A. 


tiie Bvaduopoda, form the sub-olasa of MollMCoida. In the 
first edition the TmMota were described in detail, but tHby are 
omitted in this for reasons stated in the preface. e 

Fiye of these modifications of the moUnscan type of organi- 
sation were known to Linnaeus, who referred the animals of all 
his genera of shell-fish to one or other of them ; • but unfortu- 
nately he did not himself adopt the truth which he was the 
first to see ; and here, as in his botany, employed an artificial, 
in preference to a natural method. 

The systematic arrangement of natural objects ought not, 
however, to* be guided by convenience, nor ‘‘ framed merely for 
the purposes of easy remembrance and communication.’* The 



Fig. 7. A Biralve.-t Fig. 8. A Tunicary.^ 


true method must be suggested by the objects themselves, by 
their qualities and relations ; — ^it may not be easy to learn, -w-it 
may require perpetual modification and adjustment, — ^but inas- 
much as it represents the existing state of knowledge it will aid 

* The Linnsoan typea were— Sepia, Limax, Clio, Anomia, Ascidia. Terebratuia 
WBfl included with Anemia, its otganisation being unknown. 

t Mya trunoata, L. From Forbes and Hanley. 

t Axcidia mentula^ MUU. Ideal representation ; from a specimen dredged by 
Boweibank, off Tenby. 
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in the UOTBESTAHDnra of the enbject, whereae a dead and 
arbitaaiy arrangement” is a perpetual bar to adTancementi 
containing in itaelf no principle of progression.” (Odkrid^,) 


Habits akd Boosomt op the Mollusca. 

Eveiy living creature has a history of its own; ^ch has 
characteristics by which it may be known from its relatives ; 
each has its own territoiy, its appropriate food, and its duties 
to perform in the economy of nature. Our present purpose, 
however, is to point out those circumstances, and trace the 
progress of those changes which are not peculiar to individuals 
or to species, but have a wider application, and form the history 
of a great class. 

In their infancy the molluscous animals are more alike, both 
in appearance and habits, than in after life ; and the fry of the 
aquatic races are almost as different from their parents as the 
caterpillar from the butterfly. The analogy, however, is reversed 
in one respect ; for whereas the adult shell-fish are often seden- 
tary, or ambulatory, the young are all swimmers ; so that by 
means of their fins and the ocean-currents, they travel to long 
distances, and thus diffuse their race as far as a suitable climate 
and conditions are found. Myriads of these little voyagers 
drift from the shores into the open sea and there perish ; their 
tiny and fragile shells become part of a deposit constantly 
accumulating, even in the deepest parts of the sea. 

Some of these little creatures shelter themselves beneath the 
shell of their parent for a time, and many can spin silken 
threads with which to moor themselves, and avoid being drifted 
away. They all have a protecting shell, and even the young 
bivalves have eyes at this period of their lives, to aid them in 
choosing an appropriate locality. 

After a few days, or even loss, of this sportive existence, the 
sedentary tribes settle in the place they intend to occupy during 
the remainder of their lives. The tunicary cements itself to 
rock or sea-weed ; the ship-worm adheres to timber, and the 
phdlaa and UtJiodomuB to limestone rocks, in which they soon 
ei;pavate a chamber which renders their first means of anchorage 
unnecessary. The mya and razor-fish burrow in sand or mud ; 
the mussel and pinna spin a byssus ; the oyster and apondylua 
attach themselves by spines or leafy expansions of their shell; 
the hrachiepoda are fixed by sinular means, and even some 
of the gasteropoda become voluntary prisoners, as the hipponysc 
BXidverrMhit, 
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Other tribes retain the power of travelling at will, and shift 
their quarters periodically, or in search of food; the river- 
mussel drags itself slowly along by protruding and contr^ting 
its flexible foot ; the cockle and trigonia have the foot bent, 
enabling them to make short leaps ; the scallop {pecten operm-- 
laris) swims rapidly by opening and shutting its tinted valves. 
Nearly all the gasteropoda creep like the snail, though some are 
much more active than others ; the pond- snails can glide along 
the surface of the water, shell downwards ; the nucleobranchs 
and pteropods swim in the open sea. The cuttle-flsh have a 
strange mode of walking, head downwards, on their outspread 
arms ; they can also swim with their fins, or with their webbed 
arms, or by expelling the water forcibly from their branchial 
chamber; the calamary can even strike the surface of the sea 
with its tail, and dart into the air like the flying-fish. — [Owen,) 

By these means the moUusca have spread themselves over 
every part of the habitable globe ; every region has its tribe ; 
every situation its appropriate species ; the land-snails frequent 
moist places, woods, sunny banks and rocks, climb trees, or 
burrow in the ground. The air-breathing limneids live in 
fresh- water, only coming occasionally to the surface ; and the 
auriculas live on the sea-shore, or in salt-marshes. In the sea 
each zone of depth has its molluscous fauna. The limpet and 
periwinkle live between tide-marks, where they are left dry 
twice a day ; the troclii and purpuroe are found at low water, 
amongst the sea-weed ; the mussel afiects muddy shores, the 
cockle rejoices in extensive sandy flats. Most of the finely- 
coloured shells of the tropics are found in shallow water, or 
amongst the breakers. Oyster-banks are usually in four or 
five fathoms water; scallop-banks at twenty fathoms. The 
terehratulce are found at still greater depths, commonly at fifty 
fathoms, and sometimes at one himdred fathoms, even in Polar 
seas. The fairy-like pteropoday the oceanic snail, and multi- 
tudes of other floating molluscs, pass their lives on the open 
sea, for ever out of sight of land ; whilst the litiopa and scylloea 
follow the gulf- weed in its voyages, and feed upon the green 
delusive banks. 

The food of the moUusca is either vegetable, infusorial, or 
animal. All the land-snails are vegetable-feeders, and their 
depredations are but too well known to the gardener and 
farmer ; many a crop of winter corn and spring tares has been 
wasted by tha ravages of the “small grey slug.’* They have 
their likings, too, for particular plants, most of tho pea-tribe 
and cabbage-tribe are favourites, bnt they hold white mustard 
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in abhorrence, and fast or shift their quarters while that crop is 
on the ground.* Some, like the “ cellar-snail,” feed on crypto- 
gan^c vegetation, or on decaying leaves; and the slugs are 
attracted by fungi, or any odorous substances. The round- 
mouthed sea-snails are nearly all vegetarians, and consequently 
limited to the shore and the shallow waters in which sea- weeds 
grow. Beyond fifteen fathoms, almost the only vegetable pro- 
duction is the nuUipore ; but here corals and homy zoophytes 
take the place of algoR, and afford a more nutritious diet. 

The whole of the bivalves, and other headless molluscs live 
on infusoria, or on microscopic plants, brought to them by the 
current which their ciliary apparatus perpetually excites ; such, 
too, must be the sustenance of the magiluB, sunk in its coral 
bed, and of the calyptrcea, fettered to its birth-place by its cal- 
careous foot. 

The carnivorous tribes prey chiefiy on other shell-fish, or on 
zoophytes ; since, with the exception of the cuttle-fishes, their 
organisation scarcely adapts them for pursuing and destroying 
other classes of animals. One remarkable exception is formed 
by the atilifer, which lives parasitically on the star-fish and sea- 
urchin; and another by the teatacella^ which preys on the 
common earth-worm, following it in its burrow, and wearing 
a buckler, which protects it in the rear. 

Most of the siphonated univalves are animal-feeders ; the 
carrion-eating stromb and whelk consume the fishes and other 
creatures, whose remains are always plentiful on rough and 
rocky coasts. Many wage war on theii’ own relatives, and 
take them by assault ; the bivalves may close, and thei opor- 
culated nerite retire into his homo, but the enemy, with rasp- 
like tongue, armed with siliceous teeth, files a hole through 
the shell, — ^vain shield where instinct guides the attack ! Of 
the myriads of small shells which the sea heaps up in every 
sheltered “ ness,” a large proportion will be found thus bored 
by the whelks and purples ; and in fossil shell-beds, such as 
that in the Touraine, nearly half the bivalves and sea-snails 
are perforated, — ^the relics of antediluvian banquets. 

This is on the shore, or on the bed of the sea ; far away &om 
land the carinaria and frola pursue the floating ucalephe ; and 
the argonaut, with his relative the spirula, both carnivorous, 
are found in the “high seas,” in almost every quarter of tho 
globe. The most active and rapacious of all are the calamaries 

* Dilnte lim^water and very weak alkaline aelntiona are more fatal to analla tlua 
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and cuttles, vlio vindicate their high position in the naturalists* 
“ system,** by preying even on fishes, » 

As the shell-fish are great eaters, so in their turn they afford 
food to many other creatures; fulfilling the universal law of 
eating and being eaten. Civilised man still swallows the 
oyster, although snails are no longer reckoned “a dainty dish;’* 
mussel, cockles, and periwinkles are in great esteem with 
children and the other unsophisticated "classes of society ; and 
BO are scallops and the haliotis^ whore they can be obtained. 
Two kinds of whelk are brought to the London market in great 
quantities; and the arms of the cuttle-fish are oaten by the 
Neapolitans, and also by the East Indians and Malays. In 
seasons of scarcity, vast quantities of shell-fish are consumed 
by the poor inhabitants of the Scotch and Irish coasts.* Still 
more are regularly collected for bait; the calamary is much 
used in the cod-fisheiy, off Newfoundland, and the limpet and 
whelk on our own coasts. 

Many wild animals feed on shell-fish ; the rat and the raccoon 
s^k for them on the sea-shore when pressed by hunger ; the 
South American otter, and the crab- eating opossum constantly 
resort to salt-marshos, and tho sea, in order to prey on the 
moUusca ; the great whale lives habitually on tho small floating 
pteropods ; sea-fowl search for the littoral species at every 
ebbing tide; whilst, in their own element, the marine kind 
are pei’petually devoui’cd by fishes. The haddock is a “great 
conchologist ; ’* and some rare northern sea-shells have been 
rescued, unbroken, from tho stomach of tho cod ; whilst even 
the strong valves of the cyprina are not proof against the teeth 
of the cat-fish (anarhicas). 

They even fall a prey to animals much their inferiors in 
sagacity ; tho star-fish swallows the small bivalve entire, and 
dissolves the animal out of its shell; and tho bubble-shell 
(philine), itself predacious, is eaten both by star-fish and sea- 
anemone (actinia). 

The land-snails afford food to many birds, especially to the 
thrush tribe ; and to some insects, for tho luminous larva of 
thfi glow-worm lives on them, and some of the large predacious 
beetles (e.g., carabua violacem and goerius occasionally 

kill slugs. 

The greatest enemies of the mollmca^ however, are those of 

* See Hugh Miller’s « Scenes and Legends of tlie Nortli of ScoUand.” The Kjok^ 

kBnmMingif or kitchen refuse-heaps, which have been found so abundantly in Den- 
Seotliod, Hew Zealand, and elsewhere, are sometimes hundreds of yards in 
length, and composed almost entirely of shells. 
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their own nation. Scarcely one-half the shelly tribes graze 
peacefully on sea-weed^ or subsist on the nutrient particles 
which the sea itself brings to their mouths ; the rest browse 
on living zoophytes, or prey upon the vegetable-feeders. 

Yet in no class is the instinct of “ self-preservation” stronger, 
nor the means of defence more adequate; their shells seem 
expressly given to compensate for the slowness of their move- 
ment, and the dimness of their senses. The cuttle-fish escapes 
from attack by swimming backwards and beclouding the water 
with an inky discharge ; and the sea-hare {a/ply sia) pours out, 
when irritated, a copious purple fluid, formerly held to be 
poisonous. Others rely on passive resistance, or on conceal- 
’ ment, for their safety. It has been frequently remarked that 
molluscs resemble the hue and appearance of the situation they 
frequent ; thus, the limpet is commonly overgrown with balani 
and sea-weed, and the ascidian with zoophytes, which form an 
effectual disguise ; the lima and modiola spin together a screen 
of grotto-work. One ascidian (a. cochligera) coats itself with 
sheU-sand, and the carrier-trochus cements shells and corals to 
the margin of its habitation, or so loads it with pebbles, that 
it looks like a little heap of sWes. 

It must be confessed that the instincts of the shell-fish are 
of a low order, being almost limited to self-preservation, the 
escape from danger, and the choice of food. An instance of 
something like social feeling has been observed in a Boman 
snail [helix pomatia)^ who, after escaping from a garden, re- 
turned to it in quest of his fellow-prisoner; — ^but the accom- 
plished naturalist who witnessed the circumstance hesitated to 
record a thing so unexampled. The limpet, too, we learn from 
the observations of Mr. George Boberts, of Lyme Regis, is fond 
of home, or at least possesses a knowledge of topography, and 
returns to the same roost after an excursion with each tide. 
Professor Forbes has immortalised the sagacity of the razor- 
fish, who submits to be salted in his hole, rather than expose 
himself to be caught, after finding that the enemy is lying in 
wait for him. On the other hand, Mr. Bowerbank has a curious 
example of ** instinct at fault,” in the fossil spine of a sea- 
urchin, which appears to have been drilled by a carnivorous 
gasteropod. 

We have spoken of shell-fish as articles of food but they have 
other uses, even to man ; they are the toys of children, who 
hear in them the roaring of the sea ; they are the pride of 
** ooUeotors whoso wealth is in a cone or wentle-frap ; ” * 

* The eztniTagaat prices tliat have heto given for rare shells are less to he r^tretted, 
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and they are the ornaments of harbarous tribes. The Friendly- 
Islander wears the orange-cowry as a mark of chieffcaujship 
{8tutchbury)f and the New Zealander polishes the elenchua into 
an ornament more brilliant than the “pearl ear-drop* of 
classical or modem times. (OlarJce.) One of the most beautiful 
substances in nature is the shell-opab formed of the remains of 
the ammonite. The forms and colours of shells (as of all other 
natural objects), answer some particular purpose, or obey some 
^neral law ; but besides this, there is much that seems specially 
intended for our study, and calculated to call forth enlightened 
admiration. Thus the tints of many shells are concealed during 
life by a dull external coat, and the pearly halls of the nautilus 
are seen by no other eyes than ours. Or descending to mere 
“ utility,” how many tracts of coast are destitute of limestone, 
but abound in shell-banks which may be burned into lime ; or 
in shell-sand, for the use of farmers.* 

Not much is known respecting the individual duration of the 
shell-fish, though their length of life must be very variable. 
Many of the aquatic species are annuals, fulfilling the cycle of 
their existence in a single year ; whole races are entombed in 
the wintry tide of mud that grows from year to year in the beds 
of rivers, and lakes, and seas ; thus, in the Wealden clay we 
find layer above layer of small river-snails, alternating with 
thin strata of sediment, the index of immeasurably distant 
years. Dredgers find that whilst the adults of some shell-fish 
can be taken at all seasons, others can be obtained late in the 
autumn or winter only; those caught in spring and summer 
being young, or half-grown ; and it is a common remark that 
dead shells (of some species) can be obtained of a larger size 
than any that we find alive, because they obtain their full 
growth at a season when dur researches are suspended. Some 
species require part of two years for their full development ; 
the young of the doris and eoUs are bom in the summer time, 
in the warm shallows, near the shore; on the approach of 

became they have induced voya^cni to collect. Mere shell-collecting, however, is no 
more scienti/ic than pigeon- fancying, or the study of old china. For educational pur- 
poses the best shells are the types of genera, or species which illustrate particular 
points of structure ; and, fortunately for students, the prices have been much ditniTiia}^^ 
of late years. A Carinaria, once - worth 100 guineas ” (Sowerby), is now worth Is. 
only ; a wentle-trap which fetched 40 guineas in 1701 (Ktunphius) was worth only 
ao guineas in 1758, and may now be had for 5s. The Conus gloriofmarie has fetched 
£50 more than once, and Cypraaumhilicata has been sold for £80. 

* Shell-sand is only beneficial on peaty soils, or heavy clay land. It sometimes 
hardens into limestone, as on the coast of Devon ; and at Quadaloupo, where it con- 
tains littoral shells and human skeletons of recent date. 
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imter they retire to deeper water, and in the following spring 
retum to the tidal rocks, attain their fall growth early in the 
summer, and after spawning-time disappear* 

The land-snails are mostly biennial ; hatched in the summer 
and autumn, they are half-grown by the winter time, and 
acquire their full growth in the following spring or summer. 
In confinement, a garden-snail will live for six or eight years ; 
but in their natural state it is probable that a great many die 
in their second winter, for clusters of empty shells may be 
found, adhering to one another, under ivied walls, and in other 
sheltered situations ; the animals having perished in their 
hybernation. Some of the spiral sea-shells live a great many 
years, and tell their age in a very plain and interesting man- 
ner, by the number of fringes {varices) on their whorls ; the 
contour of the ranella and murex depends on the regular re- 
currence of these ornaments which occur after the same inter- 
vals in well-fed individuals, as in their less fortunate kindred. 
The ammonites appear by their varices^ or periodic mouths 
(PL III., fig. 3), to have lived and continued growing for many 
years. 

Many of the bivalves, like the mussel and cockle, attain their 
full growth in a year. The oyster continues enlarging his shell 
by annual “ shoots,” for four or five years, and then ceases to 
grow outwards ; but very aged specimens may be found, espe- 
cially in a fossil state, with shells an inch or two in thickness. 
The giant-clam {tridacna), which attains so large a size that 
poets and sculptors have made it the cradle of the sea-goddess, 
must enjoy an unusual longevity ; living in the sheltered 
lagoons of coral islands, and not discursive in its habits, the 
corals grow up around until it is often nearly buried by them ; 
but although there seems to be no limit to its life (though it may 
live a century for all that we know), yet the time will probably 
come when it will be overgrown by its neighbours, or choked 
with sediment. 

The fresh-water molluscs of cold climates bury themselves 
during winter in the mud of ponds and rivers ; and the land- 
snails hide themselves in the ground, or beneath moss and 
dead leaves. In warm climates they become torpid during the 
hottest and driest part of the year. 

Those genera and species which are most subject to this 
«* summer sleep ’’ are remarkable for their tenacity of life ; and 
numerous instants have been recorded of their importation 
from distant countries in a living state. In June, 1860, a 
liyuig pond-mussel was sent to Mr. Gray from Australia, which 
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had been more than a year out of water.* The pond-snails 
{ampuLlarice) have been found aliye.in logs of mahoganjifrom 
Honduras (Mr. Piohering) ; and M. Oaillaud carried some^from 
Egypt to Paris packed in saw-dust. Indeed, it is not easy to 
ascertain the limit of their endurance ; for Mr. Laidlay haying 
placed a number in a drawer for this purpose, found them aliye 
after five yearSf although in the warm climate of Calcutta. The 
cyclostomm, which are also operculatedy are well known to suryiye 
imprisonments of many monQis; but in the ordinary land- 
snails such cases are jnore remarkable. Some of the large 
tropical lulimi, brought by Lieutenant Graves from Valparaiso, 
revived after being packed, some for thirteen, others for twenty 
months. In 1849 Mr. Pickering received from Mr. Wollaston 
a basket-full of Madeira snails (of twenty or thirty different 
species), three-fourths of which proved to be alive after several 
months’ confinement, including a sea voyage. Mr. Wollaston 
has himself told us that specimens of tfro Madeira snails (helix 
papilio and tecUformis) survived a fast and imprisonment in 
pill-boxes of two years and a half, and that a large number of 
the small helix turricula^ brought to England at the same time, 
were all living after having been enclosed in a dry bag for a 
year and a half. 

But the most interesting example of resuscitation occurred to 
a specimen of the Desert snail, from Egypt, chronicled by Dr. 
Baird, t This individual was fixed to a tablet in the British 
Museum on the 25th of March, 1846 ; and on the 7th of March, 
1860, it was observed that he must have come out of his shell 
in the interval (as the paper had been discoloured, apparently 
in his attempt to get away) ; but finding escape impossible, had 
again retired, closing his aperture with the usual glistening 
film ; this led to his immersion in tepid water and marvellous 
recovery. Advantage was taken of this circumstance for making 
a sketch of the living animal (Fig. 2). 

The permanency of the shell-bearing races is effectually pro- 
vided for by their extreme fecundity ; and though exposed to a 
hundred dangers in their early life enough survive to re-people 
the land and sea abundantly. The spawn of a single done may 
contain 600,000 eggs (Darwin) ; a river-mussel has been esti- 
znated to produce 300,000 young in one season, and the oyster 
cannot be much less prolific. The land-snails have fewer enemies, 
and lay fewer eggs. 

* It WM hJive 498 days after it was taken from the pond $ and in the interim 
iiad been only twice for a few hours in water, to eee if it waa alire.*’— itee. V, O, 
iimotthem, t Ann. Nat. Hiet. 1890. 
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Lasiily, the moUueca exhibit the same mstinciiTe care with 
iziseots and the higher animals in placing their eggs in situations 
whe^ they will be safe from injury, or open to the influences 
of ^ and heat, or surrounded by the food which the young 
will require. The tropical hulimi cement leaves together to 
protect and conceal their large bird-like eggs ; the slugs bury 
theirs in the ground; the oceanic-snail attaches them to a 
floatiog raft ; and the argonaut carries them in her &ail boat. 



The homy capsules of the whelk are clustered in groups, with 
spaces pervading the interior for tho free passage of sea water ; 
and the nidamental ribbon of the doris and colis is attached to a 
rock or some solid surface from which it will not be detached by 
the waves. The river-mussel and cyclas carry their parental 
care still further, and nurse their young in their own mantle, 
or in a special marmpium, designed like that of tho opossum, 
to protect them until they are strong enough to shift for 
themselves. 

If any one imbued with the spirit of Paloy or Chateaubriand, 
should study these phenomena, he might discover more than 
the “ barren facts which alone appear without significance to 
the unspiritual eye ; he would see at every step fresh proofs of 
the wisdom and goodness of God, who thus manifests His great- 
ness by displaying the same care for tho maintenance of Hia 
feeblest creatures as for the well-being of man and the stability 
of the world. 

Stetjcttjbb and Physiology of the Mollusca. 

Molluscous animals possess a distinct nervous B3rstem, instru- 
ments appropriated to the five senses, and muscles by which 
they execute a variety of movements. They have organs, by 
which fbod is procur^ and digested; a heart, with arteades 
and veins, through which their colourless fluids oiroulate ; a 
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breathing-organ ; and, in most instances, a protecting shell. 
They produce eggs, and the young generally pass thfOugh 
one preparatory, or larval, stage. r 

Th^ nervom $ysteniy upon which sensation and the exercise of 
muscular motion depend, consists of a brain or principal centre^ 
and of various nerves possessing distinct properties : the optic 
nerves are only sensible of light and colours; the auditory 
nerves convey impressions of sound ; the olfactory^ of odours ; 
the gustatory^ of flavours ; whilst the nerves of touch or feeling 
are widely diflPused, and indicate in a more general way the 
presence of external objects. The nerves by which motion is 
produced are distinct from these, but so accompany them as to 
appear like parts of the same cords. Both kinds of nerves 
cease to act when their connection with the centre is interrupted 
or destroyed. There is reason to believe that most of the move- 
ments of the lower animals result from the reflection of external 
stimulants (like the process of hreathing in man), without the 
intervention of the will.* 

In the mollmca^ the principal part of the nervous system is a 
ring surrounding the throat {ocaophagtia), and giving off nerves 
to different parts of the body. The points from which the 
nerves radiate are enlargements termed centres {ganglia) ^ those 
on the sides and upper part of the ring represent the brain, and 
supply nerves to the eyes, tentacles, and mouth ; other centres, 
connected with the lower side of the oesophageal ring, send 
nerves to the foot, viscera, and respiratory organ. In the 
bivalves the branchial centre is the most conspicuous, and is 
situated on the posterior adductor muscle. In the tunicaries 
the corresponding nervous centre may be seen between the two 
orifices in the muscular tunic. This scattered condition of the 
nervous centres is eminently characteristic of the entire sub- 
kingdom. 

Organs of special sense, — Sight, The eyes are two in number, 
placed on the front or sides of the head ; sometimes they are 
sessile, ID. others stalked, or placed on long pedicels {ommatc^hora). 
The eyes of the cuttle-fishes resemble those of fishes in their 
large size and complicated structure. Each consists of a strong 
fibrous globe {sclerotic), transparent in front {cornea), with the 
opposite internal surface {retina) covered by a dark pigment 
which receives the rays of light. This chamber is occupied by 
«n aqueous humour, a crystalline lens, and a vitreous humour, 
as in the human eye. In the stromhidce, the eye is not less 
highly organised, but in most of the gasteropoda it has a more 
* See *<Mtt]ler^ Slementi of Phyiiology,*’ edited by Dr. Baly. 
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simple structure, and perhaps only possesses sensibility of light 
without the power of distinct Tision. The larval bivalves have 
also •a pair of eyes in the normal position (Fig. 30) near the 
mouth ; but their development is not continued, and the adults 
are either eyeless, or possess merely rudimentary organs of 
vision, in the form of black dots {oceUi) along the margin of the 
mantle.* These supposed eyes have been detected in a great 



Fig. 10. Pecten t*ani«.t 


many bivalves, but they are most conspicuous in the scallop, 
which has received the name of argus from Poli on this accoimt 
(Fig. 10). 

In the tunicaries similar ocelli arc placed between the tentacles 
which surround the orifices. 

Sense of Hearing, In the highest cephalopods, this organ 
consists of two cavities in the rudimentary cranium which pro- 
tects the brain ; a small calcareous body or otolithe is suspended 



Fig. 11, Tentacle of a Nudibranch.t 


in each, as in the vestibular cavities of fishes. Similar auditory 
capsules occur near the base of the tentacles m the gasteropoda ^ 
and they have been detected, by the vibration of the otolithes, 
in many bivalves and brachiopods. With the exception of 

* “ Each posBesses a cornea, lens, choroid, and nerve ; they are, ^without doubt, 
organs of vision.’’ (Ckimer.) The same concluBion is arrived at by Bnvemoy in a 
paper in the Annales des Sciences Naturelles for 1852. 

t Pecten vartur, L., from a specimen dredged by Mr. Bowerbank, off Tenby . 
m, the pallial curtains ; 5r, the branchi«. 

} Pig, U. Tentacle of Eolis ccfrcmata, Forbes, from Alder and Hancock. 
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tr^mia and eoliSy none of tlie mollusoa have been observed to 
emit sounds, (Grant.) ^ 

of Bmelh This faculty is evidently possessed by the 
cuttle-fishes and gasteropoda ; snails discriminate their food by 
it, slugs are attracted by ofibnsiYe odours, and many of the 
marine wophaga may be taken with animal baits. In the pearly 
nautilus there is a hollow plicated process beneath each eye, 
which M. Valenciennes regards as the organ of smell.* Messrs. 
Hancock and Embleton attribute the same function to the 
lamellated tentacles of the nudibranchs, and compare them with 
the olfactory organs of fishes. 

The labial tentacles of the bivalves are considered to bo 
organs for discriminating food, but in what way is unknown 
(Fig. 18, Z, Z). The seme of taste is also indicated rather by tho 
habits of the animals and their choice of food than by tho 
structure of a special organ. The acephala appear to exercise 
little discrimination in selecting food, and swallow anything 
that is small enough to enter their mouths, including living 
animalcules, and even the sharp spicula of sponges. In some 
instances, however, tho oral orifice is well guarded, as in pecien 
(Fig. 10). In the Encephala the tongue is armed with spines, 
employed in the comminution of the food, and cannot possess a 
very delicate sense. Tho more ordinary and diffused seme of 

touch is possessed by all the 
mollusca ; it is exercised by tho 
skin, which is everywhere soft 
and lubricous, and in a higher 
degree by the fringes of the bi- 
valves (Fig. 12), and by tho fila- 
ments and tentacles (vibracula) 
of the gasteropods ; the eye- 
pedicels of the snail are evidently 
endowed with great sensitiveness in this respect. That shoU-fish 
are not veiy sensible of pain, we may well boHeve, on account 
of their tenacity of life, and the extent to which they have the 
power of reproducing lost parts. 

Muscular System, The muscles of the moUusca are principally 
connected with tho skin, which is exceedingly contractile in 
every part. The snail affords a remarkable, though familiar 
inst^ce, when it draws in its' oye-stolks by a process like the 

* Mr. Owen regards the membranons lamella between the oral tentaele* QStd in 
fiKmt al the month, as the seat of the olfactory sense. See Pig. 61. 

t Pig. 12. Lepton squamosum, Mont., from a drawing by Mr. Alder, in the Bdtiiih 
Mdhuca ; oopi^ by permission of Mr. Van Voorst. 



Pig. 12. Lepton squamosum.\ 
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invorsion of a gloye-finger ; tlie branching giUs of some of 
the Iba-slugs, and the tent^les of the cuttle-fishes are also 
eminently contractile.* 

The inner tunic of the aacidiaiu (Fig. 8, t) presents a beautiful 
example of muscular tissue, the crossing fibres haying much 
the appearance of basket-work ; in the transparent salpians, 
these fibres are grouped in fiat bands, and arranged in charac- 
teristic patterns. In this class (tunicata) they act only as 
dpJiincteTB (or circular muscles), and by their sudden contraction 
expel the water from the branchial cavity. The muscular foot 
of the biyalyes is extremely flexible, having layers of circular 
fibres for its protrusion (Fig. 18, /), and longitudinal bands for 
its retraction (Fig. 30 *) ; its structure and mobility has been 
compared to that of the human tongue. 

In the bun’owing shell-fish (such as 
fioZew), it is very large and powerful, and 
in the boring species, its surface is 
studded with siliceous particles {Bpieula)^ 
which renders it a very efficient instru- 
ment for the enlargement of their cells. 

{Hancock). In the attached bivalves it 
is not developed, or exists only in a rudi- DreissenaA 

mentary state, and is subsidiary to a gland which secretes the 
material of those threads with which the mussel and pinna 
attach themselves (Fig. 13). Those threads are termed the 
hyMus; the plug of the anemia and the pedicel of terehratula 
ore modifications of the hyssus. 

In tlie cuttle-fishes alone we find muscles attached to internal 
cartilages which represent the bones of vertebrate animals ; the 
muscles of the arms are inserted in a cranial cartilage, and those 
of the fins in the lateral cartilages. 

Muscles of a third kind are attached to the shell. The valves 
of the oyster (and other mmo’-myariei) are connected by a 
single muscle ; those of the cytherea (and other di-myaries)^ by 
two ; the contraction of which brings the valves together. 
They are hence named adductore; and the part of the diell 



* The muscular fibres of molluscs frequently present the transverse stripes which 
characterise vohmtary muscles in the higher animals. Striped muscular fibre has been 
ctbserved in Salpa ^Huxley); and in WcUdheimia auxtralia by Hancock ; a striotsearob 
was made by t^t able anatomist for the purpose of discovering such fibre amongst the 
bingeless bxtmhiopoda, but without snooess. Striped fibres have been seen in the 
gastexupods. 

t Fig. 13. Dreisaena polymorpha (Pallas sp.), from the Surrey timber-docks. 
ftiooi; 3, byssuB. 
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to wHch they are attached is always indicated by soars 
(Fig. 14, a, aO. 

The border of the mantle is also muscnlar, and the place of 
its attachment is marked in the shell by a line called the pallial 
imprmion (p) ; the presence of a bay, or sinm («), in this line, 
shows that the animal had retractile siphons ; the foot of the 
animal is withdrawn by retractor muscles also attached to the 



shell, and leaving small scars near those of the adductors 
(Fig 30"). 

The gasteropoda withdraw into their shells when alarmed, by 
a shell-muscle, which passes into the foot, or is attached to the 
operculum; its impression is horse -shoe-shaped in the limpet, 
as also in navicella^ concholepaSy and the nautilus ; it becomes 
deeper with age. In the spiral univalves, the scar is less con- 
spicuous, being situated on the columellay and sometimes divided, 
forming two spots. It corresponds to the posterior retractors in 
the bivalves. 

Digestive System. This part of the animal economy is all- 
important in the radiate classes, and scarcely of less consequence 
in the molluaca. In those bivalves, which have a large foot, the 
digestive organs are concealed in the upper part of that organ ; 
the mouth is unarmed, except by two pairs of soft membranous 

* Fig. 14. Cytherea chimes L., coast of Devon (original); A, the hinge ligament; 
tt, the umbo ; /, the lunule ; c. cardinal tooth ; t t't lateral teeth ; a, anterior adductor : 
a^ posterior adductor ; p, pallial impression ; s, sinus, oocupied by retractor of the 
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pcdpii whioli look like accessory gills (Fig. 18, Z, t). Tke 
ciliafbd arms of the hrachiopods occupy a similar position 
(Figs. 4, 5, 6). The encephalous moUusca are frequently armed 
homy jaws, working vertically like the mandibles of a 
bird ; in the land-snails, the upper jaw is opposed only by the 
denticulated tongue, whilst the limneids have two additional 
homy jaws, acting laterally. The tongue is muscular and 
armed with recurved spines (or lingual teeth) ^ arranged in a 
great variety of patterns, which are eminently characteristic of 
the genera.* Their teeth are amber-coloured, glossy, and 
translucent ; and being siliceous (they are insoluble in acid), 
they can be used like a file for the abrasion of very hard sub- 
stances. With them the limpet rasps the stony n-^lipore, the 
whelk bores holes in other shells, and the cuttle-fish doubtless 
uses its tongue in the same manner as the cat. The tongue, or 
lingual ribbon, usually forms a triple band, of which the central 
part is called the rachUy and the lateral tracts pleuroBy tho 
rachidian teeth sometimes form a single series, overlapping 



each other, or there aro lateral teeth on each side of a median 
series. The teeth on tho pleurae are termed undni; they 
are extremely numerous in the plant-eating gasteropoda (Fig. 
16, A).t 

Sometimes the tongue forms a short semicircular ridge, con- 

* The preparation of the lingual ribbon as a permanent microscopic object, requires 
■ome nicety of manipulation, but the arrangement of the teeth may be seen by merely 
oompresaing part of the animal between two pieces of glass. 

t Fig. 16. A, lingual teeth of trochua cinerariua (after Lov£n). Only the median 
tooth, and the (6) lateral teeth, and (90) uncmi of one side of a aingle row ore repre- 
■anted. B, one row of the lingual teeth of cypraa europaa ; consisting of a median 
tooth and tlvee undni on each aide of it. 
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teiued between the jaws ; at others, it is extremely elongated, and 
its folds extend backwards to the stomach. The lingual ribb6n of 
the limpet is longer than the whole animal ; the tongue ofi the 
whelk has 100 rows of teeth ; and the great slug has 160 rows, 
with 180 toeth in each row. 

The front of the tongue is frequently curved, or bent quite 
oyer ; it is the part of the instrument in use, and its teeth are 
often broken or blunted. The posterior part of the lingual 



ribbon usually has its margins rolled together and united, form- 
ing a tube, which is presumed to open gradually. The new 
teeth are developed from behind forwards, and are brought 
successively into use, as in the sharks and rays amongst fishes. 
In the hullidcB the rachia of the tongue is unarmed, and the 
business of comminuting the food is transferred to an organ 
which resembles the gizzard of a fowl, and is often paved with 
calcareous plates, so large and strong 
as to crush the small shell-fish which 
are swallowed entire. In the aplysia^ 
which is a vegetable-feeder, the gizzard 
is armed with numerous small plates 
and spines. The stomach of some 
bivalves contains an instrument called 
Fig. 17. Gizzard of Bulla, t t< crystalline stylet,” which is con- 
jectured to have a similar use. In the cephalopods there is a 
crop in which the food may accumulate, as well as a gizzard for 
its trituration. 

The liver is always large in the moUusca (Fig. 10) ; its secre- 
tion is derived from arterial blood, and is poured either into the 
stomach or the commencement of the intestine. In the nudi- 



* Fig. 16. Lingual ribbon of hueeinum undatrm (original), from a preparation 
communicated by W. Tliomson, Esq., of King’s College, a, anterior; p, posterior; 
/, lateral ; r, ractaidian. 

t Fig. 17. Gizzard of bulla lignaria (original). Front and side view of a half- 
grown specimen, with the part nearest the head of the animal downwards ; in the 
front view the plates are in contact The cardiac orifice is in the centre, in front ; tho 
pyloric orifice is on the posterior dorsal side, near the small transverse plate. 
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branclis, whose stomaohs are often remarkably branohed, the 
liver accompanies all the gastric ramifications, and even enters 
the respiratory papillae on the backs of the eolids. The exist- 
ence of a rerml organ has been ascertained in most classes ; in 
the bivalves it was detected by the presence of uric acid. The 
intestine is more convoluted in the herbivorous than in the 
carnivorous tribes: in the bivalves and in halioHs it passes 
through the ventricle of the heart ; its termination is always 
near the respiratory aperture (or the excurrent orifice, where 
there are two*), and the excrements are carried away by the 
water which has already passed over the gills. 

Besides the organs already mentioned, the encephalous 
molluscs are always furnished with well-developed salivary 
glandsy and some have a rudimentary pancreas ; many have also 
special glands for the secretion of coloured fluids, such as the 
purple of the murexy the violet liquid of ianthina and aplysiay 
the yellow of the hullidoBy the milky fluid of eolis and the inky 
secretion of the cuttle-fishes. The gland that secretes this 
fluid is situated on the mantle. It consists of a thin layer of 
elongated cells, and is to bo found in most gasteropoda. The 
fluid produced appears to have different properties in different 
species. Thus in apVyeia and some snails it possesses colour at 
the moment of being secreted; but in others it is colourless, as, 
for instance, in turho UUoralu and trochus cinerarius. In murex 
and purpura also it is colouiless when secreted ; but on being 
exposed to the sun it becomes first yellowish and ultimately 
violet, after having passed through various intermediate tints 
formed by the mixture of yellow, blue, and red. Acconling to 
M, Lacaze Duthiers it is probable that the Eomans obtained 
their purple dye from throe or four species of mollusc, such as 
mwrex trunculuSy and hrandarisy and purpura hoemastoma, A 
few molluscs exhale peculiar odours, like the garlic-snail {Jieltx 
alliaria) and eledone moschata. Many are phosphc ruscent, espe- 
cially the floating tunicaries {salpa and pyro8oma)y and bivalves 
whicdi inhabit holes {pholadidce). Some of the cuttle-fishes are 
slightly luminous ; and one land-slug, the phosphorax, takes its 
name ^m the same property, 

Circulaiiny system. The mollusca have no distinct absorbent 
system, but the product of digestion {chyle) passes into the 
general abdominal cavity, and thence into ^e larger veins; 

* In most of the gasteropoda the intestine retoms upon itself, and terminates on the 
rl£^t side, near the head. Occasionally it ends in a perforation mme at less removed 
from the margin of the aperture, as in trochotemoy Jitsurdlay maerochisma, and 
dentaHmm, In chden the intesdno is straight, and terminates posteriorly. 
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wHoh axe perforated with numeroTis round apertures. The 
circulating organs are the heart, arteries, and veins; thed)lood 
is colourless, or pale bluish white. The heart consists pf an 
auricle (sometimes divided into two), which receives the blood 
from the gills ; and a muscular ventricle which propels it into 
the arteries of the body. Prom the capillary extremities of the 
arteries it collects again into the veins, circulates a second time 
through the respiratory organ, and returns to the heart as 
arterial blood. Besides this eystemic heart, the circulation is 
aided by two additional branchial hearts in the cuttle-fishes. 
Mr. Alder has counted from 60 to 80 pulsations per minute in 
the nudibranchs, and 120 per minute in a vitrina. Both the 
arteries and veins form occasionally wide spaces, or sinuses ; in 
the cuttle-fishes the oesophagus is partly or entirely surrounded 
by a venous sinus ; and m the acephala the visceral cavity itself 
forms part of the circulating system. 

Aquiferous system. Becent anatomical rosoarchos by Messrs. 
Hancock, EoUeston, Bobertson, Williams, and others have 
thrown considerable doubt upon the existence of any aquiferous 
system in the moUusca. There are certainly a number of pores 
which open to the external water ; these are situated either in 
the centre of the creeping disc, as in cyprcea^ emus, and ancil- 
laria; or at its margin, as in haliotis, doris, and aplysia. In' 
the cuttle-fishes they are variously placed, on the sides of the 
head, or at the bases of the arms ; some of them conduct to the 
large sub-orbital pouches, into which the tentacles are retracted. 
According to Messrs. Bolleston and Bobertson* there is no con- 
nection between the blood vascular and the aquiferous systems; 
and the foot in the lamellibranchiates is distended by means of the 
aquiferous canals, which they regard as a rudimentary kidney. 
Agassiz and Lacaze Duthiers, on the other hand, assert that there 
is a connection between the two systems. The proof relied on 
by the former observers was that when a coloured injection was 
forced in through a vein, and an injection of a different colour 
was sent into the aquiferous canals, two coloured systems of 
ramification were formed, which the microscope showed to be 
distinct up to the furthest extremities. Agassiz also used a 
coloured injection ; he states that when it was injected through 
the large pore in the pedal surface of some species of pyrula, 
not only was the system of canals in the foot filled, but also the 
whole of the circiilatory system. He also states that when a 
fMLctra is taken out of the water it discharges a quantity of 
fluid from the foot, which consists of salt water, in which floats 

Philosophical ITansactions, 1862. 
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A large number of blood corpuscles. This be regards as a proof 
of tbesmixture of blood and sea water within the body of the 
animal. 

Respiratory system. The respiratory process consists in the 
exposure of the blood to the influence of air, or water contain- 
ing air; during which oxygen is absorbed and carbonic acid 
liberated. It is a process essential to animal life, and is never 
entirely suspended, oven during hybernation. Those air- 
breathers that inhabit water are obliged to visit the surface 
frequently; and stale water is so inimical to the water-breathers, 
that they soon attempt to escape from the confinement of a glass 
or basin, unless the water is frequently renewed. In general, 
fresh water is immediately fatal to marine species, and salt 
water to those which properly inhabit fresh ; but there are some 
which afiect brackish water, and many which endure it to a 
limited extent. The depth at which shell-fish live is probably 
influenced by the quantity of oxygen which they require ; the 
most active and energetic races live only in shsilow water, or 
near the surface ; those found 
in very deep water are the 
lowest in their instincts, and 
are specially organised for 
their situation. Some water- 
breathers require only moist 
sea afri and a bi-diumal visit 
from the tide — like the peri- 
winkle, limpet, and hellia; 
whilst many air - breathers 
live entirely in the water or 
in damp places by the water- 
side. In fact, the nature of 
the repiratory process is the same, whether it be aquatic or 
aerial, and it is essential in each case that the surface of the 
breathing-organ . should be preserved moist. The process is 
more complete in proportion to the extent and minute sub- 
division of the vessels, in which the circulating fluid is exposed 
to the revivifying influence. 

The land-snails {jpulmonifera) have a lung or air-chamber, 
formed by the folding of the mantle, over the interior of which 
the pulmopary vessels are distributed; this chamber has a 

* Tngmia peetinata^ Lam. (original). Brought from Australia by the late Csptsin 
Owen Stanley. The ^ gills are seen in the centre through the transparent mantle. 
8, mouth ; / 1, labial tentacles ; /, foot ; v, vent. 

C 



Fig. 18 . Trigonm j 
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round orifice, on the right side of the animal, which opens and 
closes at irregular intervals. The air in this cavity sdfems to 
renow itself with sufficient rapidity (by the law of difl&ision), 
without any special mechanism. 

In the aquatic shell-fish respiration is performed by the 
mantle, or by a portion of it specialised, and forming a gill 
{Jbranchia), It is affected by the arms in all the hrachiopoda, 
while the mantle serves as an auxiliary. In the ordinary 
bivalves the gills form tw;o membranous plates on each side of 
the body ; the muscular mantle is still sometimes united, form- 
ing a chamber with two orifices, into one of which the water 
flows, whilst it escapes from the other ; there is a third opening 
in front for the foot, but this in no wise influences the branchial 
circulation. Sometimes the orifices aro drawn out into long 
tubes or siphons, especially in those shell-fish which burrow in 
sand (Figs. 19 and 7). 



Fig. 19. Bivalve -with long^iphons.* 


Those bivalves which have no siphons, and even those in 
which the mantle is divided into two lobes, are provided with 
valves or folds which render the respiratory channels just as 
complete in effect. These currents are not in any way connected 
with the opening and closing of the valves, which is only done 
in moving, or in efforts to expel irritating particles, f 

In some of the gasteropoda the respiratory organs form tuffcs, 
exposed on the back and sides (as in the nudihranchs), or pro- 
tected by a fold of the mantle (as in the inferohranchs and 
tectibranchs of Cuvier), But in most the mantle is inflected, 

* Pig. 19. Psammobia vespertina, Chemn. after Poli, reduced one-half. The arrom 
indicate the direction of the current ; r s, respiratory eifhon ; e s, excuxrent siphon ; 
/, foot 

t If a river-mussel be placed in a glass of water, and fine sand let fall gently ever 
its reepiratory orifices, the particles will he seen to rebound from the vicinity of the 
upper aperture, whilst they enter the lower one rapidly. But os this kind of food is 
not palatable, the creature' will soon give a plunge with its foot, and closing its valves, 
epirt the water (and with it the sand) from both orifices ; the motion of the foot is, of 
cooesh, intended to change its position. 

$ Mr. Ciollingwood (Annals of Nat. Hist, for 1861), in discussing what function these 
tufts or papillee perform, concludes that morpbologicfdly and physidogically they are 
not branchiae. 
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and forms a vaulted oliaml)er over the back of the neck, in 
which*afe contained the pectinated or plume-like gills (Fig. 68). 
In the carnivorous gasteropods {tiphonoatomata) the water 
passes into this chamber through a aiphon, formed by a pro- 
longation of the upper margin of the mantle, and protected by 
the comal of the shell ; after traversing the length of the gill, it 
returns and escapes through a posterior siphon, generally less 
developed, but very long in ovvlum volva^ and forming a tubular 
spine in typhia. 

In the plant-eating sea-snails {holoatomata) .there is no true 
siphon, but one of the ‘‘ neck-lappets ” is sometimes curled uj) 
and performs the same oflBce,* as in paludina and ampullaria 
(Fig. 109). The in-coming and out-going currents in the 
branchial chamber are kept apart by a valve-like fringe, con- 
tinued from the nook-lappet. The out-current is still more 
effectually isolated in fiaaurella^ haliotis, and dentaliumy where 
it escapes by a hole in the shell, far removed from the point at 
which it entered. Near this outlet are the anal, renal, and 
generative orifices. 

The oephalopods have two or four plume-like gills, sym- 
metrically placed in a branchial chamber, situated on the under- 
side of the body ; the opening is in front, and occupied by a 
funnel^ which, in the nautilus, closely resembles the siphon of 
the paludina^ but has its edges united in the cuttle-fishes. The 
free edge of the mantle is so adapted that it allows the water to 
enter the branchial chamber on each side of the funnel : its 
muscular walls then contract and force the water through the 
funnel, an arrangement chiefly subservient to locomotion.* 
Mr. Bowerbank has obsers’^ed that the dedone makes twenty 
respirations per minute when resting quietly in a basin of water. 

In most instances, the water on the surface of the gills is 
changed by ciliary action alone ; in the cephalopoda and aalpiana 
it is renewed by the alternate expansion and contraction of tho 
respiratory chamber, as in the vertebrate animals. 

The respiratory system is of tho highest importance in the 
economy of tho mollusca, and its modifications afford most 
valuable characters in classification. It will be observed that 
the Cuvierian claaaea are based on a variety of particulars, and 
are very unequal in importance; but the ordera are characterised 
by their respiratory conditions, and are of much more nearly 
equal value. 


* A Tdry elGloient meaiu of locomotion in tho Blender pointed colamoriOBy 
dart bookwnrds with the recoil, like rockets. 
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EFOEPHALA 


ACBPHALA 


Obdebs. 

^Dibranohiata. Owen. 
Tetrabranchiata. Owen, 
Nucleobranchiata. Bl. 

- Prosobranchiata. M. Edw. 
Polmonifera. Cnv. 
Opisthobranchiata. M. Edw. 
Aporobranchiata. Bl. 
j'Palliobranchiata. Bl. 

J Lamenibranchiata. Bl. 

I Heterobranchiata. Bl. 


Classes. 

Cephalopoda. 


^Gastesopoda. 

Ptebopoda. 

Bbachiopoda, 

CONCHIFEBA. 

TUNICATA, 


The Shell, The relation of the shell to the breathing-organ is 
very intimate ; indeed, it may be regarded as a pneumo-sheleton^ 
being essentially a calcified portion of the mantle, of •which the 
breathing-organ is at most a specialised part.* 

The shell is so characteristic of the mollusca that they have 
been commonly called ‘‘testacea” (from testa, “a shell”) in 
scientific books ; and the popular name of “ shell-fish,” though 
not quite accurate, cannot be replaced by any other epithet in 
common use. In one whole class, however, and in several 
families, there is nothing that would be popularly recognised as 
a shell. 

Shells are said to be external when the animal is contained in 
them, and internal when they are concealed in the mantle ; the 
latter, as well as the shell-less species, being called naTced 
molluscs. 

Three-fourths of the mollusca are univalve, or have but one 
shell; the others are. mostly hivaJve, or have two shells; the 
pholads have accessory plates, and the shell of chit07i consists of 
eight pieces. Most of the multivalves of old authors were 
articulate animals (cirripedes), erroneously included -with the 
mollusca^ which they resemble only in outward appearance. 

All, except the argonaut, acquire a rudimental shell before 
they are hatched, which becomes the nucleus of the adult shell ; 
it is often differently shaped and coloured from the rest of the 
shell, and hence the fry are apt to be mistaken for distinct 
species from their parents. 

In cymha (Fig. 20) the nucleus is largo and irregular; in 


* la its most reduced form the shell is only a hollow cone, or plate, protecting tlio 
Inreathing organ and heart, as in Umax, testacella, carinaria. Its peculiar features 
always relate to the condition of the breathing- organ ; and in terebratvla and 
pehruda it becKEnes identified with the gill. In the nudibranchs the vascular mantle 
performs wholly or in part the respiratory office. In the cephalopoda the shell becomes 
complicated by the addition of a distinct, internal, chambered portion {phragmocone)^ 
whicA is properly a visceral skeleton ; in spitula the shell is reduced to this part, 
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fastt^ antiqtim it is cylindrical; in the pyramidellidoR it is 
oblique ; and it is spiral in carinariay atlantay and many limpets, 
wbicb are symmetrical when ad\ilt. 

The rudimentary shell of the nudibranchs is shed at an early 
age, and never replaced. In this respect the molluscan shell 
dhOfers entirely from the shell of the crab 
and other articulate animals, which is 
periodically cast off and renewed. 

In the bivalves the embryonic shell forms 
the umho of each valve ; it is often very un- 
like the after-growth, as in unio pictorumy 
cyclas liemlowianay and pecUn pmio. In 
attached shells, like the oyster and anomia, 
the umb(f frequently presents an exact imita- 
tion of the surface to which the young shell 
orignally adhered. 

Shells are composed of carbonate of lime, 
with a small proportion of animal matter. 

The source of this lime is to be looked for in 
their food. Modem inquiries into organic 
chemistry have shown that vegetables derive 
their elements from the mineral kingdom 
(air, water, and the soil), and animals theirs 
from the vegetable. The sea-weed filters the salt water, and 
separates lime as well as organic elements ; and lime is one of 
the most abundant mineral matters in land plants. From this 
source the molluaca obtain lime in abundance, and, indeed, 
we find frequent instances of shells becoming uimaturally 
thickened through the superabundance of this earth in their 
systems. On the other hand, instances occur of thin and 
delicate-shelled varieties in still, deep water, or on clay bottoms; 
whilst in those districts which are wholly destitute of lime, 
like the Lizard in Cornwall, and similar tracts of magnesian- 
silicate in Asia Minor, there are no mollusca. — {Forhea,) 

The texture of shells is various and characteristic. Some, 
when broken, present a dull lustre like marble or china, and 
are termed porcellanoua ; others are pearly or nacreous; some 
have a fibrous structure ; some are hoimyy and others glaaay and 
translucent. 

The nacreous shells are formed by alternate layers of very 
thin membrane and carbonate of lime, but this alone does not 



Fig. 20. Cymba.^ 


* Fig. 20. Cymha proboscidalist Lam., from a very young specimen in tlie cabinet 
ef Hugh Cuming, Esq., from Western Africa. 
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give tlie pearly lustre, whicli appears to depend on minute 
undulations of the layers, represented in Fig. 23. Thisiustre 
has been successfully imitated on engraved steel button^. 
Kacreous shells, when polished, form “mother of pearl;** 
when digested in weak acid they leave a membraneous residue 
which retains the original form of the shell. This is tho most 
easily destructible of shell-textures, and in some geological 
formations we find only casts of the nacreous shells, whilst 
those of fibrous texture are completely preserved. 

Pearls are produced by many bivalves, especially by the 
Oriental pearl-mussel (avicula margaritifera), and one of the 
British river mussels {unio margaritiferus). They are also found 
occasionally in the common oyster, in anodonta cygnea^ pinna 
noHlis^ mytilus edulis^ or common mussel, and in \pondylus 
goideropus. In these they are generally of a green or rose 
colour. Tho pearls found in area noce are violet, and in ammia 
cepa purple. They are similar in structure to tho shell, and, 
like it, consist of three layers ; but what is the innermost layer 
in the shell is placed on the outside in the pearl. The iridescence 
is duo to light falling upon the out-cropping edges of partially 
transparent corrugated plates. The thinner and more trans- 
parent the plates the more beautiful is the iridescent lustre; 
and this is said to be the reason why sea pearls excel those 
obtained from fresh-water molluscs. Besides the furrows 
formed by the corrugated surface there are a number of fine 
dark lines (rvVo' bich apart), which may add to the lustrous 
effect. In some pearls these lines run from polo to pole like 
the longitudes on the globe; in others they run in various 
directions; and in a few the linos on the same pearl havo 
different directions, so that they cross each other. The nucleus 
frequently consists of a fragment of a brownish-yellow organic 
substance, which behaves in the same way as epidermis when 
treated with certain chemical re-agents. Sand is generally said 
to be the nucleus ; but this is simply a conjecture which has 
gradually become regarded as a fact ; it is quite the exception 
for sand to be the nucleus ; as a general rule it is some organic 
substance. In some districts one kind of nucleus seems to be 
more common than another ; at least, this is how the different 
results obtained by observers in different localities may be 
explained. Filippi {8ulV origine delle Perle^ Translated in 
Muller’s ArcTiiv, 1856) found distorm to be the nucleus in many 
cases; Kuchenmeister found that the pearls were most abundant 
in the molluscs living in the still parts of the river Elster, where 
the water-mites {Umnocha/res emodontoe) existed most numo- 
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rouslyt The moist genially prevalent nuoleizs appears ta be 
the bodies or eggs of xninute internal parasites, such as JUarUzy 
disUmay huchephUmy &c.* Completely spherical pearls can 
only be formed loose in the muscles, or other soft parts of the 
animal. The Chinese obtain them artificially by introducing 
into the living mussel foreign substances, such as pieces of 
•mother-of-pearl fixed to mr^, which thus become coated with 
a ifiore brilliant material. 



Fig. 21. Pinna. Fig. 22. Tanhrahda. Fig. 28, FeaTl.t 


Si m ilar prominences and concretions — ^pearls which are not 
pearly — ^are formed inside porcellanous shells; these are as 
variable in colour as the surfaces on which they are formed. J 
The fibrous shells consist of successive layers of prismatic 
cells containing translucent carbonate of lime ; and the colls of 
each successive layer correspond, so that the shell, especially 
when very thick (as in the fossil inoceramus and trichitea), will 
break up vertically into fragments, exhibiting on their edges a 
structure like arragonite, or satin-spar. Horizontal sections 
exhibit a cellular network, with here and there a dark cell, 
which is empty (Fig. 21). 

The oyster has a laminated structure, owing to the irregular 
accumulation of tho colls in its successive layers, and breaks 
up into horizontal plates. 

In the boring-shells [pholadidce) tho carbonate of lime has an 
atomic arrangement like arragonite, which is considerably 
harder than calcareous spar; in other cases the difference 
in hardness depends on the proportion of animal matter and the 
manner in which the layers are aggregated.§ 

* Drs. Mobius and Keloart, AnncUs of JVot i., 1858, p. 81. 
t Figfl. 21, 22, 23. Magnified aections of ahellfl, from Dr. Carpenter. Fragments of 
shell ground very thin, and cemented to glass slide* with Canada balsam, are easily 
'prepared, and form curious microsoopio objects. 

t They are pink in turbinellus and giromlnts; white in cstrea; wliite or glassy, 
purple or black, in mytUus; rose-coloured and translucent in piniia.-^ Gray.) 

f The ipecific grccoity of floating shells (such as argonauta and ianthina) is lower 
than that xrf any others.— (7?e la Beche,) 
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In many bivalye shells there occurs a minute tubulwt struc- 
ture, which is very conspicuous in some sections of pinna and 
oyster-shoU. This tubular structure is frequently occasioned 
by the growth of a confervoid sponge, hence ^eat care is 
required in determining whether the perforations are an 
essential part of the shell. 

The brachiopoda exhibit a characteristic structure by which 
the smallest fragment of their shells may be determined ; It 
consists of elongated and curved cells matted together, and 
often perforated by circular holes, arranged in quincunx order 
(Fig. 22). 

But the most complex shell-structure is presented by the 
porcellanous gasteropoda. These consist of three strata which 
readily separate in fossil shells, on account of tho removal of 



Fig. 24. Sections of a Cone.^ 


their animal cement. In Fig. 
24, a represents the outer, h 
the middle, and c the inner 
stratum; they may be seen 
also* in Fig. 25. Each of 
these three strata is com- 
posed of very numerous ver- 
tical plates, like cards placed 
on edge; and the direction 
of the plates is sometimes 
transverse in the central 


stratum, and lengthwise in the outer and inner (as in cyproea, 
cassis, ampullaria, and huUmus), or longitudinal in the middle 
layer and transverse in the others (e. g. conus ^ pyrula, oliva, and 
valuta). 

Each platCf too, is composed of a series of prismatic cells, 
arranged obliquely (45®), and their direction being changed in 
the successive plates, they cross each other at right angles. 
Tertiary fossils best eiddbit this structure, either at their broken 
edge, or in polished sections. — {BowerbanJc.)^ 

The argonaut-shell and the bone of the cuttle-fish have a 
peculiar structure; and the Hippurite is distinguished by a 


* Sections of Contu ponderosWf Brug., from the Miocene of the Touraine. A, 
loogitudUnal section of a fragment ; B, complete horizontal section ; a, outer layer ; b, 
mliUlle ; b, inner layer ; d, e, /, lines of growth. 

t It is neceasary to bear in mind that fossil shells are often pseudomorphotiSf or mere 
eaats, in spar or'chalcedony, of cavities once occupied by shells ; such are the foaails 
found at Blackdown, and many of the London clay fossils at Barton. The Falisozoic 
fossils are oft^ metamorphic, or have undergone a re-aiTangement of their particloPi 
like the rocks iA^which they occur. 
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cancellated texture, unlike any- other shell, except perha];8 
some f>f the cardtacecB and chaTnacecd, 

Ej^iderimis, All shells have an outer coat of animal matter 
called the “epidermis” (or penoBtraaa'nx)^ sometimes thin and 
transparent, at others thick and opaque. It is thick and olive- 
coloured in all fresh-water shells and in many arctic sea-shells 
(e. g. cyprina and aatarte) ; the colours of the land-shells often 
depend on it ; sometimes it is silky as in helix sericea^ or fringed 
with hairs as in trichotropis ; in the whelk and some species of 
triton and conua it is thick and rough, like coarse cloth, and in 
some modiolaa it is drawh out into long beard-like filaments. 

In the cowry and other molluscs with large mantle lobes the 
epidermis is more or less covered up by an additional layer of 
shell deposited externally. 

The epideimis has life, but not sensation, like the human 
scarf-skin ; and it protects the shell against the influence of the 
weather and chemical agents ; it soon fades or is destroyed after 
the death of the animal in situations where, whilst living, it 
would have undergone no change. In the bivalves it is 
organically connected with the margin of the mantle. 

It is most developed in shells which frequent damp situations, 
amongst decaying loaves, and in fresh- water shells. All fresh 
waters are more or less saturated with carbonic-acid gas, and 
in limestone countries hold so much lime in solution as to 
deposit it in the form of tufa on tho mussels and other shells.* 
But in the absence of lime to neutralise the acid the water acts 
on the shells, and would dissolve them entirely if it were not 
for their protecting epidermis. As it is, we can often recognise 
fresh-water shells by the erosion of those parts where the 
epidermis was thinnest, namely, the points of the spiral shells 
and the umlonea of the bivalves, those being also tho parts 
longest exposed. Specimens of melanopaia and hithynia become 
truncated again and again in the course of their growth, until 
tho adults are sometimes only half the length they should be, 
and the discoidal planorlia sometimes becomes perforated by 
tho removal of its inner whorls; in these cases the animal 
closes the break in its shell with new layers. Some of the 
unios thicken their umbones enormously, and form a layer of 
animal matter with each new layer of shell, so that the river 
action is arrested at a succession of steps. 

* Ab at Tbbury, in Wiltshire,* where remarkable Bpocimens of canodons were 
obtained by the late Miss Senett. 
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FORMATION AND GROWTH OF THE SHELL. ^ 

Tlie sliell, as before stated, is formed by the mmile ; indeed, 
eaoh layer of it was once a portion of the mantle, either in the 
form of a simple membrane or as a layer of cells ; and each 
layer was successively calcified (or hardened with carbonate of 
lime) and thrown off by the mantle to unite with those pre- 
viously formed. Being extrayascnlar it has no inherent power 
of repair. — (Oarpmier.) 

The epidermis and cellular structures are formed by the 
margin (or collar) of the mantle; Jhe membranous and nacreous 
layers, by the thin and transparent portion which contains the 
viscera; hence we find the pearly texture only as a lining 
inside the shell, as in the nautilus^ and all the aviculidcB and 
turhinidoR. 

If the margin of a shell is fractured during the lifetime of 
the animal, the injury will be completely repaired by the re- 
production both of the epidermis and of the outer layer of shell 
with its proper colour. But if the apex is destroyed, or a hole 
made at a distance from the aperture, it will merely be closed 
with the material secreted by the visceral mantle. Such inroads 
are often made by boring worms and shell, and even by a sponge 
(citona), which completely mines the most solid shells. In Dr. 
Gray* s cabinet is the section of a cone, in whose apex a colony 



Fig. 26. Section of a Cone perforated by JUthodomi, 


of lithodomi had settled, compelling the flTiiTnfi.1 to contract 
itself faster than it could form ^ell to fill up the void. 

of growth. So long as the animal continues growing 
each new layer of shell extends beyond the one formed before 
it ; and, in consequence, the external surfkce becomes marked 
with Imicb of growth. During winter, or the season of rest 
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whicli corresponds to it, shells cease to grow ; and these periodic 
resti|^g-places are often indicated by interruptions of the other- 
wise regular lines of growth and colour, or by still more obTious 
signs. It is probable that this pause, or cessation from growth, 
extends into the breeding season ; otherwise there would be 
two periods of growth and two of rest in each- year. In many 
sh^s the growth is uniform; but in others each stage is 
finished by the development of a fringe, or ridge {varix), or of a 
row of spines, as in tridacna and murex. — [Owen, Grant.) 

Advdt characters. The attainment of the full growth proper 
to each species is usually marked 
by changes in the shell. 

Some bivalves, like the oyster 
and gryphcBa (Fig. 26), continue 
to increase in thickness long after 
they have ceased to grow out- 
wards; the greatest addition is 
made to the lower valve, espe- 
cially near the umbo ; and in the 
apondylm some parts of the mantle Section of gryphtea,^ 

secrete more than others, so that cavities, filled with fluid, 
are left in the substance of the shell. 

The adult teredo and fistulana close the end of their burrows ; 
the pholadidea fills up the great pedal opening of its valves ; 
and the aspergillum forms the porous disc from 
which it takes its name. Sculptured shells, 
particularly ammonites^ and species of rosieU 
laria and /tmw, often become plain in the last 
part of their growth. But the most charac- 
teristic change is the thickening and contrac- 
tion of the aperture in the univalves. The 
young cowry (Fig. 27) has a thin, sharp lip, 
which becomes curled inwards, and enormously 
thickened and toothed in the adult; the pfero- 
cerw (PI. 4, fig. 3) develops its scorpion-like 
claws only when full-grown; and the land- 
snails form a thickened lip, or narrow their 
aperture with projecting processes, so that it 27 . Young 
is a marvel how they pass in and out, and how Cowry.t 
they can exclude their eggs (e. g. PI. 12, fig. 4, anctstoma; and 
Fig. 6, heilix hirsuta). 

« Fig. 26. Sectiem of grypJusa tneurva^ Sby. lias, Dorset (original ,* dlminiahe^ 
one-half) ; the xxpptr vahre is not much thickened ; the interior is fflled lias. 

t Cypr4ta U tt udmariaf L., yowg. 
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Yet at this time they 'would seem to require more space 
and accommodation in their houses than before, and thez^ are 
several curious ways in which this is obtained. The n&riUd<E 
and aurwtdidos dissolve all the internal Bpiral column * of their 
shells; the cone (Fig. 24, B) removes all but a paper-like 
portion of its inner whorls ; the cowry goes still further, ^d 
continues removing the interrMl layers of its shell-wall, and 
depositing new layers externally with its overlapping mantle 
(Fig. 93), until, in some cases, all resemblance to the young 
i^eU is lost in the adult. 

The power which molluscs possess of dissolving portions of 
their own shells is also exhibited by the murices in removing 
those spines from their whorls which interfere with their growth ; 
and by the jourpurce and others in wearing away the wall of 
their aperture. The agency in these cases is supposed to bo 
chemical. Some support is given to this view by the composi- 
tion of the saliva of dolium galea (closely allied to the purpuroe), 
which has been examined by Professor Troschel. A chemical 
analysis showed that it contained a minute proportion only of 
organic matter, and consisted of 94 per cent, of water, the 
remainder being almost entirely muriatic and sulphuric acids, 
and the sulphates of magnesia, potash, and soda. The secretion 
is apparently not used to assist digestion, since minute cal- 
careous shells were found in the stomach uninjured. It is not 
used for perforating stones ; and what its function is remains 
uncertain. We mention these facts here to show that dilute 
acids are secreted, which in some cases may be used for dis- 
solving away the shell. The saliva, however, has no effect on 
the inside of the shell of the dolium; indeed, it is said to be 
unalterable by strong acids. {Monatelerichte der Academie in 
Berlin, 1854, p. 486). 

Decollated shells. It frequently happens that as spiral shells 
become adult they cease to occupy the upper part of their 
cavity; the space thus vacated is sometimes filled *with solid 
shell, as in mltgilus; or it is partitioned off, as in vermeius, 
momphxdus, tunritella, and triton (Fig. 62). The deserted apex 
is sometimes very thin, and becoming dead and brittle, it 
breaks away, leaving the shell truncated or decollated. This 
happens constantly with the tru/ncatdlce, cylindrelloe, and bulimus 
decollatus; amongst the fresh- water shells it depends upon 
local circumstances, but is very common with pirena and 
cerithidea, 

Fcrms of shells. These will be described particularly under 
* This Is sometimes done by fite henait-crab to the shell it oocnpies. 
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eadi class ; enougli lias been said to show that in the moUnsoan 
Bhel]a(as in the vertebrate skeleton) indications are afforded of 
many of the leading aflBnities and structural peculiarities of the 
animal. It may sometimes be difficult to determine the genus 
of a shell, especially when its form is very simple ; but this 
results more from ^e imperfection' of our technicalities and 
systems than from any want of co-ordination in the animal 
and its shell. 

Monstrosities, The whorls of spiral shells are sometimes 
separated by the interference of foreign substances, which 
adhere to them when young ; the garden-snail has been found 
in this condition, and less complete instances are common 
amongst sea- shells. Discoidal shells occasionally bocomo spiral 
(as in specimens of planorhis found at Bochdale), or irregular 
in their growth, owing to an unhealthy condition. The discoidal 
ammonites sometimes show a slight tendency to become spiral, 
and more rarely become unsymmetrical, and have the keel on 
one side instead of in the middle. 

All attached shells are liable to interference in their growth, 
and malformations consequent on their situation in cavities, or 
from coming in contact with rocks. The dreissena ^olymor^ha 
distorts the other fresh- water mussels by fastening their valves 
with its hyssus ; and halani sometimes produce strange protu- 
berances on the back of the cowry, to which they have attached 
themselves when young.* 

In the miocene tertiaries of Asia Minor, Professor Porbes 
discovered whole races of neritina^ paludinay and melanopsis, 
with whorls ribbed or keeled, as if through the unhealthy in- 
fluence of brackish water. The fossil periwinkles of the 
Norwich Crag are similarly distorted, probably by the access of 
fresh water ; parallel cases occur at the present day in the 
Baltic. 

^ Reversed shells. Left-handed or reversed varieties of spiral 
shells have been met with in some of the very common species, 
like the whelk and garden-snail. Bulimus citrinus is as often 
sinistral as dextral ; and a reversed variety of fusm antiquus 
was more common than the normal form in the pliocene sea. 
Other shells are constantly reversed, as pyrula perversa^ many 
species of pupa, and the entire genera, claueilia, physa, and 
triforis. Bivalves less distinctly exhibit variations of this 

• In the British Museum there is a helix terrestris (Chemn.) with ft small stick 
passing through it, and projecting from the apex and umbilicus. Mr. Pickering has, 
in his collection, a helix hortensis which got entangled in a nut-shell when young, and 
growing too large to escape, had to endure the incubus to the end of its days. 
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as 

kmd; Imt the attached valye of chama has its umla tamed to 
the xii^t or left indifferently ; and of two specimens of 

in the J^ritish Museum, one has the right, the other 
the left yalye fiat. 

The colours of shells are usually confined to the surface beneath 
the epidermis, and are secret^ by the border of the mantle, 
which often exhibits similar tinte and patterns (e.g. volvta 
tmdulata, Fig. 89). Occasionally tho inner strata of porcel- 
lanous shells are differently coloured from the exterior, and the 
makers of shell-cameos avail themselves of this difference to 
produce white or rose-coloured figures on a dark ground.* 

The secretion of colour by the mantle depends greatly on the 
action of light ; shallow-water shells are, as a class, warmer 
and brighter coloured than those from deep water; and bivalves 
which are habitually fixed or stationary (like spondylus and 
peckn pleuronectes) have the upper valve richly tinted, whilst 
the lower one is colourless. The backs of most spiral shells 
are darker than the under sides ; but in ianthina the base of 
the shell is habitually turned upwards, and is deeply dyed with 
violet. Some colours are more permanent than others ; the red 
spots on tho naticas and nerifes are commonly preserved. in 
tertiary and oolitic fossils, and even in one example (of n. suh^ 
costata, Schl.) from Devonian limestone. Terehratula hastaia^ 

and some pectens of the car- 
boniferous period, retain their 
markings ; tho orthoceras angu- 
liferus of the Devonian beds has 
zig-zag bands of colour ; and a 
terehratula of the same age, 
from Arctic North America, is 
ornamented with several rows 
of dark red spots. 

Trochus^iziphinusA The op^mlum. Most spiral 

shells have an operculum^ or lid, with which to close the aper- 
ture when they withdraw for shelter {See Gastebopoda). It is 
developed on a particular lobe at the posterior part of the foot, 

* Cfameofl, in the British Wuetm, carted on the shefl of easrir eomutaf are whiio 
on aa orange ground ; on e. tubSro$af and madoffasearientiat white upon dailc claret- 
eoloar ; on e, rufa, pide salmon-colour on orange ; and on tiromlmi gigas, yellow on 
pink. By filing some of the olives (e.g. olim utrieulus) they may he made into very 
diflhr6nt>ooloiired shells. 

t Ik'ochua ziziphinus, from the originaJ, taken in Fegwell Bay abttndantly. This 
•peoies ezliihits small tentaonlar processes, neck-lappets, side-tappets, tentaociliv 
fUaaispta, and an (q^ercnligerons lohe. 
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and oonaista of liomy layers, sometimes hardened with shelly 
matte (Fig. 28). 

It has b^n considered by Adanson, and more recently by 
Dr. Gray, as the eqniyalent of the dextral valve of the conchi- 
fera; bnt however similar in appearance, its anatomical relations 
are altogether different. In position it reprosents the lyMm of 
the bivalves (LovSn) ; and in fonction it is like the plug with 
which unattached specimens of hysso-arca close their aperture. 
— {Forbes). 

Homologies of the shell.* The shell is so simple a structure 
that its modifications present few points for comparison ; but 
even these are not wholly understood, or -free from doubt. The 
bivalve shell maybe compared to the outer tunic of the ascidian, 
cut open and converted into separable valves. In ihoxonchifera 
this division of the mantle is vertical, and the valves are right 
and left. In the brachiopoda the separation is horizontal, and 
the valves are dorsal and ventral. The monomyarian bivalves 
lie habitually on one side (like the pleuronectidoe among fishes) ; 
and their shells, though really right and left, are termed 
“upper** and “lower** valves. The univalve shell is Che 
equivalent of both valves of the bivalve. In the pteropoda it 
consists of dorsal and ventral plates, comparable with the 
valves of terebratula. In the gasteropoda it is equivalent to 
both valves of the conchifera united above. t The nautilus shell 
corresponds to that of the gasteropod ; but whilst its chambers 
are shadowed forth in many spiral shells, the siphuncle is some- 
thing additional; and the entire shell of the cuttle-fish and 
argonaut J have no known equivalent or parallel in the other 
molluscous classes. The student might imagine a resemblance 
in the shell of the orthoceras to a back- bone. The phragmocme 
is the representative of the calcareous axis (or splanchno-sJceieton) 
of a coral, such as amplexus or siphonophyllia. 

Temperature and hybernation. Observations on the tempera- 
ture of the moUusca are still wanted ; it is known, however, to 
vary with the medium in which they live, and to be sometimes 
a degree or two higher or lower than the external temperature ; 

• Parts which correspond in their real natare— (their origin and ietetopment)— 
•re termed homologous ; those which agree merely in appeazance, or office, are said to 
he analogous. 

t Compare fissurella or trochus (Fig. 28) with lepton squamosum (Fig. 12). The 
disk of hipponyx is analogous to the ventral plate of hyaiaa and Uret/raiula. 

t The argonaut rtiell is compared by Mr. Adams to the nidamental capsules of the 
wkdk ; a better analogue would have been found in the raft of the ianthiMt which is 
secreted by the foot of the animal, and serves to float the egg-oopsuleB. 
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with snails (in cool weather) it is generally a degree or two 
higher* ^ 

The TMillusca of temperate and cold climates are subject to 
hyhemation; during which state the heart ceases to beat, 
respiration is nearly suspended, and injuries are not healed. 
They also cestivate^ or fall into a summer sleep when the heat is 
great ; but in this the animal functions are much less inter- 
rupted. — {Mull&r , ) 

Reproduction of lost parts. It appears fix>m the experiments 
of Spallanzani, that snails, whose ocular tentacles have been 
destroyed, reproduce them completely in a few weeks ; others 
have repeated the trial with a like result. But there is some 
doubt whether the renewal takes place if the brain of the animal 
be removed as well as its horns. Madame Power has made 
similar observations upon various marine snails, and has found 
Hhat portions of the foot, mantle, and tentacles, were renewed. 
Mr. Hancock states that the species of eoUs are apt to make a 
meal off each other’s papillccy and that, if confined in stalo 
water, they become sickly and lose those organs ; in both cases 
they are quickly renewed under favourable circumstances. 

Viviparous reproduction. This happens in a few species of 
gasteropoda, through the retention of the eggs in the oviduct, 
until the young have attained a considerable growth. It also 
appears to take place in the acephalans, because their eggs gene- 
rally remain within some part of the shell of the parent until 
hatched. 

Oviparous reproduction. The sexes are distinct in the most 
highly organised (or dioecious) mollusca ; they are united in the 
{monoecious) land-snails, pteropods, opisthobranchs, and in some 
of the conchifers. The prosobranchs pair ; but in the dioecious 
acephalans, the spermatozoa are merely discharged into the 
water, and are inhaled with the respiratory currents by the 
other sex. The monoecious land-snails require reciprocal 
union; the limneids unite in succession, forming floating 
chains. 

The eggs of the land-snails are separate, and protected by a 
shell, which is sometimes albuminous and flexible, at others 
calcareous and brittle ; those of the fresh- water species are soft, 
mucous, and transparent. The spawn of the sea-snails consists 
of large numbers of eggs, adhering together in masses, or spread 
out in the shape of a strap or ribbon, in which the eggs are 
arranged in rows ; this nidamental ribbon is sometimes coiled 
up spirally, like a watch-spring, and attached by one of its 
edges. The eggs of the carnivorous gasteropods are enclosed 



8TBUCIT7EE AKD FHY6I0l<0GY OF THX HOLLITSCA. 41 



Fig'. 29. Spowii of Doris.* 


in tou|;h albuminous capsules, each containing numerous germs ; 
these are deposited singly, or in rows, or agglutinated in groups, 
equalling the parent ani- 
mal in bulk (Pig. 83). The 
nidamental capsules of the 
cuttle-fish are clustered 
like grapes, each con- 
taining but one embryo; 
those of the calamary are 
grouped in radiating 
masses, each elongated 
capsule containing 30 or 
40 ova. The material 
with which the eggs are 
thus cemented together, or 
enveloped, is secreted by 
the nidamental gland, an organ largely developed in the female 
gasteropods and cephalopods (Pig. 50, n). 

Development. The molluscan ovum consists of a coloured 
yolk (yitellus), surrounded by albumen. On one side of the 
yolk is a pellucid spot, termed the germinal vesicle, having a 
spot or nucleus on its surface. This germinal vesicle is a 
nucleated cell, capable of producing other cells like itself ; it is 
the essential part of the egg, from which the emhryo is formed ; 
but it undergoes no change without the influence of the sperma^ 
tozoa.^ After impregnation, the germinal vesicle, which then 
subsides into the centre of the yolk, divides spontaneously into 
two ; and these again divide and subdivide into smaller and still 
smaller globules, each with its pellucid centre or nucleus, until 
the whole presents a uniform granular appearance. The next 
step is the formation of a ciliated ^ithelium on the surface of 
the embryonic mass ; movements in the albumen become per- 
ceptible m the vicinity of the cilia, and they increase in strength, 
until the embryo begins to revolve in the surrounding fiuid.t 


* Nidamental ribbon of Doris Johnstoni. (Alder and Hancock.) 
t No instance of ** partheno-genesis ” is ^own among the moJhisea; the most 
« equivocal’’ case on record is tliat related by Mr. Gaskoin. A specimen of helix 
Uutea, Mull., from the South of Europe, after being two years in his cabinet, was dig* 
covered to be still living ; and on being removed to a plant-case it revived, and six 
weeks afterwards had produced twenty young ones ! , 

t According to the observations of Professor Lov^n (on certain bivalve mbUusca), 
the ova are excluded immediately after the inhalation of the spermatoeoa, and 
apparently from their influence ; but impregnation does not take place within the 
ovary itself. The spermatozoa of cardium pygmxum were distinctly seen to penetrate 
in succession the outer envelopes of the ova, and arrive at the vitellus, when they dls- 
i^ppeared. With respect to the germinal vesicle;” according to Barry, it flrst 
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pomt iieavfy the same aj^warumes ay» iiMMPi ied 
hf tmeggael aHdaaaesof animals, — ^they manilMii, so tsar, a 
complete of organisatioii.” In the next stage, the 

development of an organ, fringed with stronger cilia, and serv** 
ing both for locomotion and respiration, shows that the embryo 
is a moUwcous animal; and the changes which follow soon point 
out the particnlar dasB to which it belongs. The rudimentary 
head is early distinguishable by the black eye-specks ; and the 
heart by its pulsations. The digestiye and other organs are 
first “sketched out,” then become more distinct, and are seen 
to be covered with a transparent shell. By this time the em- 
bryo is able to move by its own muscular contractions, and to 
swallow food; it is therefore “hatched,” or escapes from the 
egg- 

Very little is known respecting the development of Brachio- 
pods. F. Muller has described * an embryo which, it is thought, 
may* belong to Crania, It possessed two roundish valves of un- 
equal size, the dorsal being the larger. At the part where the 
hinge is placed in the adult was a small oval plate. Five pairs 
of stiff setae projected from the mantle, and four of them origi- 
nated from the ventral half. The edge of the mantle in the dorsal 
valve was beset with numerous finer setae, which curved over 
upon the outside of the ventral valve. The alimentary canal 
filled the posterior half of the space between the valves. There 
were two auditory capsules and two eyes. The anterior half was 
occupied by four pairs of cylindrical arms, surrounding a round 
knob, at the summit of which was the mouth. Locomotion 
was effected by moans of the cilia enveloping the arms, which 
impelled the animal through the water with the mouth fore- 
most. No circulatory or reproductive organs could be detected. 

The young bivalves are hatched before they leave their parent. 
{8ee page 397) The forms they pass through present distinct 
differences in several families, so that even in the present state of 
embryological knowledge, some five or six types of development 
are toown. Even in the same family there may be a great dis- 

ftpproaches tbe’ inner Bnrface of the vitelline membrane, in order to receive the 
inftuenoe of the spermatozoa ; it then retires to the centre of the yolk, and undergoes 
a series of spontaneous subdivisions. In M. Lov£n’s account it is said to ** burst ” and 
partiidly dissolve, whilst 'the egg remains in the ovary, and before impregnation; it 
then passes to the centre of the yolk, and undei-goes the changes described by Barry, 
akHig with the yolk, whilst the nwUtu of the germinal vesicle, or some body exactly 
resembling it, is seen ocenpying a small prominence on the surface of the vitelliae 
membrane, until the metamorphosis of the yolk is completed, when it disappeazi, in 
some imoibserved manner, without fulfilling any recognised purpose. 

* Jrekiv fir Anatomie vnd Phynobgie, 1860, p. 72 ; see also Annals of Kit. Hist 
for 1860 . 
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nmilttitfi aa m tisie «Me ci ilia manaa ai^ Imh 
of th^isytilidflB. Ilia fipUavriBg aoooont nim to the type to 
which the young of Crenelia helong^ At fiist they hare » 
swizmnifig d^r £nnged with hmg c&dat and anoed wi^ a slen- 
der tenta^&lar fi\am£itkt\fia^ At a kt^ period this disk 


disi^jpears i^ogressiyely as the labial palpi are 
deydoped ; and they acquire a foot, and with it 
the power of spinning a byssus. They now haye 
a pair of eyes situated near the labi^ tentacles 
(Fig. 30* «), which are lost at a further stage, or 
replaced by numerous rudimentary organs placed 
more fayourably for yision, on the border of the 
mantle. The deyelopment of the young has 
been nofeced in many of the genera of Pteropods. 



They are diyisible into two groups: those in rig.so.* 


which the body is surrounded with one or more rings of cilia, 


and those in which these rings are absent. 



Fig.so^ Fryof UieMw»rt.t 

Most of the aquatic gasteroj^da are yery minute when 


• Fig 30, Veiy young fry of crenelia marwiorafa, Fotbcg, high> magnified j 
a, dial^ bordered with cilia j /, flagellum ; t? r, valves ; w, ciliated mantle, 
t Fig. 80*. Fry of mytilus eduliSf after Loven. e, eye ; e% auditoiy capsule ; 1 1, 
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hatched, and they enter life under the same form, — ^that which 
has been already referred to as permanently oharaoteriltic of 
the pteropoda. (Fig. 69.) 

The Pulmonifera and Cephalopoda produce large eggs, con<* 
taining sufficient nutriment to support the embryo until it has 
attained considerable size and deyclopment ; thus, the newly- 
born cuttle-fish has a shell half an inch 
long, consisting of several layers, and the 
hulimus ovatm has a shell an inch in 
length when hatched. (Fig. 31.) These 
are said to undergo no transformation, 
because their larval stage is concealed in 
the egg. 

The researches of John Hunter f into 
the embryonic condition of animals, led 
him to the conclusion that each stage in 
the development of the highest animals 
corresponded to the permanent form of 
some one of the inferior orders. This 
grand generalisation has since been more exactly defined and 
established by a larger induction of facts, some of which wo 
have already described, and may now be stated thus : — 

In the earliest period of existence all animals display one 
uniform condition ; but after the first appearance of special 
development, uniformity is only met with amongst the mem- 
bers of the same primary division, and with each succeeding 
step it is more and more restricted. From that first step, the 
members of each jJrimary group assume forms and pass through 
phases which have no parallels, except in the division to which 
each belongs. The mammal exhibits no likeness, at any period, 
to the adult mollusc, the insect, or the star-fish ; but only to 
the ovarian stage of the invertebrata, and to more advanced 
stages of the classes formed upon its own typo. And so also 
with the highest organised mollusca ; after their first stage they 



la1>ial teutacles ; s s', tlie etomach ; b, branchiae ; h, heart ; v, vent; I, liver; r, renal 
organ ; a, anterior adductor ; a', posterior adductor ; /, foot. The arrows indicate tiie 
incurrent and excurrent openings ; between which the margins of the mantle are 
united in the fry. 

* Egg and young of bulimtis ovatus, Miill. sp., Brazil, from specimens in the cdllec- 
tion of Hugh Cuming, Esq. 

t “ In his printed works the finest elements of B3rBtem seem evermore to flit before 
him, twice or thrice only to have been seized, and after a momentary detention to' 
have been again suffered to escape. At length, in the astonishing preparations for hia 
museum, he construoted it, for the scientific apprehension, out of the unapokeo 
dlj^bet of nature.”— Cb/mifge. 

\ 
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resemble the simpler orders of tbeir oto snb-kiiigdom, but not 
those any other group. 

These are the views of Professor Owen — ^the successor of 
Hunter — ^by whom it has been most clearly shown and stead- 
fastly maintained, that the “ unity of organisation” manifested 
by the animal world results from the design of a Supreme In- 
telligence, and cannot be ascribed to the operation of a mecjiani- 
cal “ law.” 


CLASSIFICATION. 

The objects of classification are, first, the convenient and in- 
telligible arrangement of the species;* and, secondly, to afford 
a summary, or condensed exposition, of all that is known re- 
specting their structure and relations. 

In studying the shell-fish we find resemblances of two kinds. 
First, agreements of structure, form, and habits ; and, secondly, 
resemblances of form and habits without agreement of struc- 
ture. The first are termed relations of affinity ; the second, of 
analogy* 

Affinities may be near, or remote. There is some amount of 
afl&nity common to all animals ; but, like relationships amongst 
men, they are recognised only when tolerably close. Kesem- 
blances of structure which subsist from a very early age are 
presumed to imply original relationship ; they have been termed 
genetic (or histological), and are of the highest importance. Those 
which are superinduced at a later period are of less consequence. 

Analogies* Modifications relating only to peculiar habits are 
called adaptive; or teleological, from their relation to final 
causes.! A second class of analogical resemblances are purely 
external and illusive ; they have been termed mimetic (Strick^ 
land), and, by their frequency, almost justify the notion that a 
certain set of forms and colours arc repeated, or represented in 
every class and family. In all artificial arrangements, these 
mimetic resemblances have led to the association of widely dif- 
ferent animals in the same groups. J Particular forms are also 
represented geographically§ and geologically, 1| as well as sys- 
tematically. 

* At least 20,000 recent, and 16,000 fossil species of molluscous animals are kno^. 

t For example, the paper nautilus, from its resemblance to carinana, was long sup- 
posed to be the shell of a nucloobranch, parasitically occupied by the ** 

t e. g. Aporrkdis with stromlms, and cmcylus with patella. 

% Monoceros tnibricatum and buccinvm antarcticvin take the place, in Soutli 
America, of our common whelk and purple, and aolen gladiolus and solen amertcanus 
of our solen siliqua and ensts* 

I The frequent recurrence of similar species in successive strata may lead beginnen 
to attribute too much to the influence of time and external circumstances ; but Mdr 
impressions disappear with further experience. 
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In aH attempts to oliaraotezise groups of animals, find 
that in adyanoing from the smaller to the larger comfainfeons, 
many of the most obyious external features become of leas avail, 
and yre are compelled to seek for more constant and comprehen- 
sive signs in the phases of embryonic development, and the 
condition of the circulating, respiratory, and nervous systems. 

BjOipcies. AH the specimens, or individuals, which are so 
much alike that wo may reasonably believe them to have 
descended from a common stock, constitute a species. It is a 
particular provision for preventing the blending of species, that 
* hybrids are always barren; and it is certain, in the case of shells, 
that a great many kinds have not changed in form from the 
tertiary period to the present day, — a lapse of many thousand 
years, — and through countless generations. When individuals 
of the same brood differ in any respect, they ore termed varieties ; 
for example, one may be more exposed to the light, and become 
brighter coloured; or it may find more abundant food,- and 
grow larger than the rest. Should these peculiarities become 
permanent at any place or period, — should all the specimens on 
a particular island or mountain, or in one sea, or geological 
formation, differ from those found elsewhere, — such permanent 
variety is termed a race ; just as in the human species there are 
white and coloured races. The species of some genera are less 
subject to variation than others; the nuculm, for example, 
although very numerous, are always distinguishable by good 
characters. Other genora, like ammonites, terehratula, and tel^ 
Una, present a most perplexing amount of variation, resulting 
from age, sex, supply of food, variety of depth, and of saltness 
in the water. And further, wl^st in some genera every pos- 
sible variety of form seems to have been called into existence, in 
others only a few, strikingly distinct forms, are known. 

Genera are groups of species, related by community of struc- 
ture in all essential respects. The genora of bivalves have been 
characterised by the number and position of their hinge teeth ; 
those of the epiral univalves, by the form of their apertures ; 
but these technical characters are only valuable so far as they 
indicate differences in the animals themselves. 

FemUiea are groups of genera, which agree in some more 
general diaracters than those which unite species into genera. 
!Fhose which we have employed are mostly modifications of the 
artificial families framed by Lamarck, a plan which se^ed 
BCK^e desirable, in the present state of our knowledge, than a 
subdivision into very numerous families, witiiout assignable 
diaracters. 
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The orders and ctasses o£ moUiisoa haye already been referred 
to ; tliofiie sow in nse are in most cases naturaL 

It has been sometimes asserted these groups are only 
scientidc contnTazsoes* and do not reaUy exist in natuio hut 
this is a false as well as a degrading view of the matti^« The 
labours of the most eminent systematists have beOn directed to 
the didcove^ of the subordinate Talue of the characters deriv- 
able £rom every part of the anipnal organisation ; and, as far as 
their information enabled them, they have made their systems 
expressive **of aU the highest ^ts or generalisations in 
natural history.” — {Owen,) 

M. Milne Edwards has remarked, that the actual appearance 
of the animal kingdom is not like a well-regulated army, but 
like the starry heavens, over which constellations of various 
magnitude are scattered, with here and there a solitary star 
which cannot be included in any neighbouring group. 

This is exceedingly true ; we cannot expect our systematic 
groups to have equal numerical values,* but they ought to be 
of equal structural importance ; and they will thus possess a 
symmetry of order, which is superior to mere numerical regu- 
larity. 

AU the most philosophic naturalists have entertained a belief 
that the development of animal forms has proceeded upon some 
regular plan, and have directed their researches to the discovery 
of that “reflection of the Divine mind.” Some have fancied 
that they have discovered it in a mystic number, and have ac- 
cordingly converted all the groups into fives , We do not 
undervalue these speculations, yet wo think it better to describe 
things so far only as we know them. 

Groat difficulty has always been found in placing groups 
according to their affinities. This cannot be effected in — ^the 
way in which we are compeUed to describe them — a single 
series; for each group is related to all the rest; and if wo 
extend the representation of the affinities to very small groups, 
any arrangement on a plane surface would fail, for the 
affinities radiate in all directions, and the “ network” to which 
Eabricius likened them, is as insufficient a comparison as the 
“ chain” of older writers, t 

« Tlie numerical deyelopment of groups is vvimsdy proportional to the bulk of the 
indirnduals composing Waterhouee.) 

t nxe qtttnariaM makeout five moUusoottS classes by exoludkig the tumcatd; tlio 
same end would be attained in a more satiafactory manhw by reduoing the pteropods 
to theraitk of aa order, which mig^tbe placed next to the opistho-branchs, 

t The quinary arrangement of tlie molluscous classes reminds us of the eastern 
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NOMEH<:3LATTJEE. 

Tho practice of using two names — generic and specififc — ^foi 
each animal, or plant, originated with Linnaeus ; therefore no 
scientific names ^te further hack than his works. In the con- 
struction of these names the Greek and Latin languages are 
preferred by the common consent of all countries. 

Synonyms, It often happens that a species is named, or a 
genus established, by more than one person, at different times, 
and in ignorance of each other’s labours. Such duplicate names 
are called synonyms ; they have multiplied amazingly of late, 
and are a stumbling-block and an opprobrium in all branches 
of natural history.* 

One very common estuary shell rejoices in the following 
variety of titles : — 

Scrobicularia piperata [Gmdin sp.). 

Trigonella plana (Da Costa). 

Mactra Listen [AimA.). 

Mya Hispanica {Chemniiz). 

Venus borealis {Pennant). 

Lutraria compressa {Lamarck). 

Arenaria plana {Megerle). 

As regards specific names, the earliest ought certainly to be 
adopted, with, however, tho following exceptions : — 

1.. MS. names ; which are admitted by courtesy. 

2. Names given by writers antecedent to Linnseus. 

3. Names unaccompanied by a description or figure. 

4. Barbarisms ; or names involving error or absurdity.t 

It is also very desirable that names having a general (Euro- 
pean) acceptation should not be changed on the discovery of 
earlier names in obscure publications. 


emblem of eternity—tbe serpent holding its tail in its month. The following diagram 
is offered as an improved circular system : — 

fFlSEES.] 

Di-branchiata. 


IS^ucleo- 

Opistho- 

Aporo- 

Pallio- 




Tetra- 

ProBO- 

Pulmo- 

Lamelli- 


Hetero-branchiata. 

[Zoophytes.] 

In Pfei£fe::’s Monograph of the Helicida^ a family containing seventeen genera, 
no less than 330 generic synonyms are enumerated ; to this list Dr. Albers, of Berlin, 
has added anoth^ hvndred of his own invention! 

t This subject was investigated and reported upon by a committee of the British 
Association in 1843. 
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With respect to genway those who believe in their real exist- 
^ce ai “ ideafl of the creating mind,** will be disposed to set 
aside many random appellations given to particular shells 
without any dear enunciation of their characters ; and to adopt 
later names, if bestowed with an accurate perception of the 
grounds which entitle them to generic distinction.* 

Auikority for ruimes. The multiplication of synonyms 

having made it desirable to place the authority after each name, 
another source of evil has arisen ; for several naturalists (fancy- 
ing that the genm maker y and not the species makery should 
enjoy this privilege) have altered or divided almost every genus, 
and placed their signatures as authorities for names given half 
a century or a century before by Linneeus or Bruguiere. The 
majority of naturalists have disowned this practice, and agreed 
to disting^sh by the addition of “sp.’* the authorities for 
those specific names whoso generic appellations have been 
altered. The type of a genus should be the species which best 
exhibits the characters of the group, but it is not always easy 
to follow out this rule ; and consequently the first on the list is 
often put forward as the type. 

ABBBEYIATIONS. 

Etym,y et 3 nnology; Syn,, synomym; Distr.y distribution; 
M8,y unpublished ; Bp., species ; Jlf., in the British Museum. 

J)istr,y Norway — ^New Zealand; including all intermediate 
seas. 

Fo88,y Lias-chalk : implies that the genus existed in these 
and all intermediate strata. Chalk — ; means that the genus has 
existed from the chalk up to the present time. 

Depth — 60 fens, implies that the genus is foimd at all depths 
between low- water mark and 60 fathoms. A fathom = 6 feet, 
i, one-fourth real size ; magnified four times. 

LaUy breadth; Long,y length; Alt,y height or thickness. 
Unc,y an inch; Zin., a line or of an inch; JkfiW., a milli- 
metre or -aV of an inch. 


* Several bad practices — against which tliere is, unhappily, no law— should be 
strongly discountenanced. First, \^he employment of names already in familiar use 

for other objects ; such' as Claris (the title of a well-known genus of sea-urchins) for 
a group of spiral shells; and arenaria (a property of the botanists) for a bivalve. 
Secondly, the conversion of speci/ie into generic titles, a process whi ch h e# caused 
endless confusion ; it has arisen out of the vain desire of giving new Aaiip- ortAnii to 
oM rttiU rtiiuiliar objects, and thus obtaining a questionable sort of fame. 


D 
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OHAPTEE n. 

OEOGBAPHIOAL DISTBXBtrTION 07 THB H0LLT7S0A. 

It is one of the most familiar facts in Natural History that 
many ooimtries possess a distinct Fauna and Flora, or assem- 
blages of animals and plants peculiar to themselves ; and it is 
equally true, though less generally understood, that the sea 
also has its provinces of animal and vegetable Hfe. 

The most important or best known of these provinces are 
indicated on the accompanying map ; different names, in some 
instances, and different letters and numbers, being employed to 
distinguish the marine from the terrestrial regions.* 

The division of the surface of the globe into natural history 
provinces ought to be framed upon the widest possible basis. 
The geographical distribution of every class of animals and 
plants should be considered in order to arrive at a theory of 
universal application. 

The most philosophical division of the globe into natural 
provinces has been by Swainson in 1836, and by Dr. Sclater in 
1867. The last has been adopted by several naturalists. It was 
based upon a consideration of the distribution of birds, and has 
been extended to fishes and amphibia by Dr. Gunther. It 
might be extended to moUusca. In Dr. Sclater’s scheme the 
world is divided into six regions, viz. (1) Palsearctic region : 
this comprises Europe, North Africa, Asia Minor, Persia, Asia 
north of the Himalayas, North China, and Japan ; (2) Ethiopian 
or Western Palaeotropical region, includes Africa south of the 
Atlas, Madagascar, Mascarene, Arabia ; (3) Indian or Middle 
PalsBotropical region, including Asia south of the Himalayas, 
Ceylon, Burmah, Malacca, Southern China, Philippines, Borneo, 
Java, Sumatra, and adjacent' islands; (4) Australian or Western 
Palseotropical region: Australia, New Guinea, New Zealand, 
and the Pacific Islands ; (6) Nearctic or North American region : 
Ghreenland, and North America as far as the centre of Mexico ; 

* Tbe author regrets that, on account of the expense, this map appears without the 
adva&ti^ of colours. He would recommend those who are sufflciently interests in 
the iuhjeot to colour their own copies, distinguishing the shores of the marine proviuQes 
hy the Mowing tints 

Bhu. 1. Arctic province ; 15. Magellanic. 

Grtem. 2. Boreal ; 11. Aleutian ; 6. AraloOaspian. 

Orange. 3. Celtic. 

Purple. 4 . Lusitanian; 10. Japonic; 12. Californian; i8. TranB> Atlantic. 

Yellow. 6. W. African ; 8. Indo-Faciflo ; 18. Fanamic ; 17. Caribheui. 

Lake, 7* S. African; 9. Australo-Zealandic ; 14. Peruvian; 16. Patagonian. 
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(6) Neotropical or South American region : West India lAude,^ 
South Mexico, Central and South America, GfSlapagoS, .i^nd 
Fa]!kland Isles. These divisionB apply to the land, hut it*is 
probable that they will help to throw light on the boundaries of 
the natural marine proyinces. 

As will be seen, each of the above regions includes several of 
ihe provinces adopted in this work. 

The Land Provinces hitherto proposed have been chiefly 
founded on botanical grounds, but the evidence afibrded by 
insects and the higher classes of animals conflrms the existence 
of these divisions. 

The Marine Proving have also been investigated by botanists ; 
and the striking peculiarities of the flsheries have been taken 
into account as well as the distribution of shell-flsh and corals. 

In order to constitute a distinct province it is considered 
necessary that at least one-half the species should be ^emliar^ a 
rule which applies equally to plants and animals. Some genera 
and sub-genera are limited to each province, but the proportion 
is different in each class of animals and in plants.* 

. Specific areas. Species vary extremely in their range, some 
being limited to sm^ areasj while others, more widely diflhsed, 
unite the local populations into fewer and larger groups. 
Those species which characterise particular regions are termed 
‘‘endemic;** they mostly require peculiar circumstances, or 
possess small means of migrating. The others, sometimes 
called “sporadic,** possess great facilities for diffusion, like the 
lower orders of plants propagated by spores, and more easily 
meet with suitable conditions. The space over which a species 
is distributed is called a “ centre,** or, more*properly, a specifle 
area. The areas of one-half the species are ssmller (uraally 
much smaller) than a single province. 

In each specific area there is frequently one-spot* where indi- 
viduals are more abundant than elsewhere ; this h&a been called 
the metropolis ’* of the species. Some species which appear to 
be nowhere common can be shown to have abounded formerly ; 
and many probably seem rare only because their head-quarters 
are at present unknown. — {Forbes,) 

Specific centres are the points at which the particular iq^es 
are supposed to have been created, according to those who 
believe that each has originated from a common stock (p. 46) ; 

* genera of slants amount to 20,000, and ooniiet on an average of only fbv 

spedes apiece ! The genera of sheila commonly'admitted are only 400 in number, and 
average foarty species each. It fdlows that the areas of the moUuscan genera {C 0 tms 
paribus) ou^t to he ten times as great as those of jdants. 
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these can only be known approximately in any case. The 
dootanne that each species originated from a single indiyidnal, 
or pair, created once only, and at one place, deiiyes strong con- 
firmation fix^m the fact Ihat so ** many animals and plants are 
indigenous only in determinate spots, while a thousand others 
might have supported them as well.”* 

Generic areas. Natural groups of species, whether called 
genera, families, or orders, are distributed much in the same 
manner as species ; t not for the same reason, since their con- 
stituents are not related by descent, but apparently from the 
intention of the Creator. 

Suh^-generic areas are usually smaller than generic ; and the 
areas of orders and families are, as a matter of course, larger 
than those of the included genera. But it is necessary to 
remember that groups of the same denomination are not always 
of equal value; and since species vary in range it often happens 
that specific areas of one class or family are larger than generic 
areas of another. The smallest areas are usually those of the 
forms termed aberrant; the typical groups and species are 
most widely distributed. — {Waterhouse,) 

‘‘When a generic area includes a considerable number of 
species, there may be found within it a point of maximum 
{metropolis) t around which the number of species becomes less 
and less. A genus may have more centres than one. It may 
have had unbroken extension at one period, and yet in the 
course of time and change, may have its centre so broken up 


* lin. Somerville’s Physical Geography, ii. 9o. 

t ** What we call class, order, family, genus, are all only so many names for genera 
of various degrees of extent. Technically a genus is a group to which a "name (as 
EAei) is applied : but essentially, Exogens^ RanunculacecBy Ranunculus, are genera of 
different degrees. « 

** One of the chief arguments in favoiu* of the naturalness of genera (or groups), is 
that derived from the fact that many genera can be shown to be centralised in definite 
geographical are^ (Erica, for example) ; ue, we find the species gathered all, 
mostly, within an area, wMch has some one point where the maximum number of 
speclM is developed. 

*• But, in geographical space, we not unfrequently find that the same genus may have 
two or more areas, within each of which this phenomenon of a point of maximum, 
number <rf species is seen, with fewer and fewer species radiating, as it were, from it. 

** ISL iime, however (or, in other words, in geological distr^mtum), so far as we know, 
each generic type has had an unique and continuous range. When once a generic 
type baa ceased it never re-appeais. 

** A genus is an abstraction, a divine idea. Hie very fact of the centralisation of 
gfoopa of allied speciea, i.e, of genera, in sj^e and time, is sufficient proof of this. 
PoobtleM we make many so^jalled genera that are artificial ; but a true genus ia 
Birtmul; and, aa such, ia not dependent on man’s will,”— i?, Forbes. (See An. Vat. 
Hiat. Jidy, 1869, and Jan., 1866, p.;.46.) 
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that there shall appear to be out-lying points. When, how- 
ever, the history of a natural genus sh^ have been traced 
equally through its extension in ^iwie aud space, it is not 
impossible that the area, considered in the abstract, will be 
found to be necessarily unique.” — (Forbes.) 

To illustrate the doctrine of the unity of generic areas Professor 
Porbes has given several examples, showing that some of the 
most exceptional cases admit of explanation and confirm the 
rule. One of these relates to the genus MitrUf of which there 
are 420 species ; it has its metropolis in the Philippine Islands, 
and extends by the Bed Sea to the Mediterranean and West 
Africa, the species becoming few, small, and obscure. Par 
away from the rest a single species is found on the coast of 
Greenland. But this very shell occurs fossil in Ireland along 
with another mitra now living in the Mediterranean. Another 
case is presented by the genus Panopcea, of which the eleven 
living species are widely separated. Of this genus above 100 
fossil species are known, distributed over many places within 
the wide area, on whose margin the relics of this ancient form 
of life seem to linger like tha l^t ripple of a circling wave.* 

According to this view the specific centres are scattered 
thickly over the whole suiface of the globe ; those of the genera 
more thinly distributed ; and the points of origin of the large 
groups become fewer in succession, until we Imve to estimate 
the probable position or scone of creation of the primary 
divisions themselves; and are led to speculate whether there 
may not have been some common focus — the centre of centres 
— from which the first and greatest types of life have emanated. 

Boundaries of Natural History Provinces. The land provinces 
are separated by lofty mountains, deserts, seas, and climates ; 
whilst the seas are divided by continents and infiuenced by the 
physical character of coast-lines, by climates and currents. 
These ** natural barriers,” as they were called by Bufibn, 
retard or altogether prevent the migrations of species in 
particular directions. 

Influence of Climate, Diversity of climate has been the 
popular explanation of most of the phenomena of •geographical 
distribution, because it is so well known that some species 
require a*tropical amount of warmth, whilst others can endure 
a great variety of temperature, and some only thrive amidst 
the rigours of the arctic regions. The character of the vegeta- 
tion of the zones of latitude has been sketched by Baron Hum- 

* The most striking and conclusive instances may be met with in the distribution of 
the highest classes of vertebrate animals. 
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IxiUtt ; Fabrioius and Latreille liave diyided tlid world into 
climatal Inseot-proTinoes ; and Professor E. Forbes bas ocm- 
atruoted a map of the homoiozoiQ hdU or zones of marine life. 
To aU these the remark of Mr. Eirby is applioable— lhat any 
diTision of the globe into proyinoes, by means of eguivaJmi 
parallels and meridians, wears l^e appearance of an artificial 
and arbitrary system, .rather than of one according to nature. 
Professor Forbes has been carefol to point out that although 
the Faunas of regions under similar physical conditions bear 
a irtriking resemblance to each other” — this resemblance is 
pi^uoed, “not by identity of species, or even of genera, but 
by repreemtation ” (p. 46). 

OHgin of t?ie Natural History Provinces. Mir. Kirby appears 
to have been the first to recognise the truth that physical 
conditions were not the primary causes of the zoological pro** 
vinces, which he “ regarded as fixed by the will of the Creator, 
rather than as regulated by isothermal lines.” * Mr. Swainson 
also has shown that the “ circumstances connected with tem- 
perature, food, situation, and foes, are totally insufficient to 
accoimt for the phenomena of animal geography,” which he 
attributes to the operation of unknown laws.f 

The most important contribution towards a knowledge of 
these “ unknown laws ” has been made by Professor E. Forbes, 
who was perhaps the first naturalist ever in a position to avail 
himself of the great storehouse of facts accumulated by geolo- 
gists, respecting the distribution of organic life in “ the former 
world.” This subject will be referred to again in connection 
with the subject of Fossil Shells ; meanwhile it may be stated 
that, according to this evidence, the Faunas of the Provinces 
are of various ages, and that their origin is connected with 
former (often very remote) geological cl^ges, and a different 
distribution of land and water over the surface of the globe. 


IfARINE PBOVnrOES. 

Amongst the genera of marine shells there are some which 
have been considered particularly indicative of climate. From 
the Arctic list the following may be taken as examples of the 
dieils of high latitudes ; those marked * being found in the 
southern as well as in the northern hemisphere : — 

* tntroAaction to Sntomolo^. 

t !b«afife on Googr^phy and Olawiflotioa of Animalf , LtrdiMrfi (Miiatt CMh 
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Bnooittmn. 

^^ChrysodaoinB. 

*Tro^<m. 

Admete. 

♦TWchotropIa. 


Telotina. 

Lactma. 

*Maxgazita. 

•Bhynohonella. 


«OreneUa. 

•Toldia. 

'^Attarte. 

Oyptina* 

Olycimetii* 


[Phe following haye been thongbt peculiar to the warmer re- 
gions of the sea : 


Kaotilus. 

Bostellaria. 

Triton, 

Oancellaria. 

Terebra, 


Convs. 

Earpa. 

Oliva. 

Voluta. 

Harginella. 


Colmnbella. 

Cyprsea. 

Nerita. 

Spondylus. 

Flicatula. 


Fema. 

Validla. 

Tridacna. 

Craasatella* 

Sangninolaria, 


But it must not be inferred that these genera were always 
characteristic of extreme climates. On the contrary, the whole 
of them have existed in the British seas at no very remote geo- 
logical period. Khynchonella and Astarte were formerly “ tropi- 
cal shells and since the period of the English chalk-formation 
there have been living Nautili in the North Sea, and Cones and 
Oliyes in the ‘‘ London basin.” It is not true that the same 
spedea haye been at one time tropical, at another temperate, but 
the genera haye in many instances enjoyed a much wider range 
than they exhibit now. Some of the “tropical” forms are 
more abundant and extend farther in the Southern hemisphere ; 
seyeial large Volutes range to the extremity of South America, 
and the largest of all inhabits New Zealand. 

The tropical and sub-tropical provinces might be naturally 
grouped in three principal divisions, viz., the Atlantic, the 
Indo-Pacific, and the West- American, —divisions which are 
bounded by meridians of longitude, not by parallels of latitude. 
The Arctic province is comparatively small and exceptional; 
and the three most southern Faunas of America, AMca, and 
Australia differ extremely, but not on account of climate. 

If only a small extent of sea-coast is examined, the character 
of its mollusca will be found to depend very much upon the 
nature of the shore, the tides, depth, and local circumstances, 
which will be referred to again in. another pa^. But these 
peculiarities will disappear when the survey is. extended to a 
region sufficiently large to include every ordinary variety 
condition. 

It has been stated that each Fauna consists of a number ot 
peculiar species, properly, more than half;’ and of a smaller 
number wh\ch are common to some^other provinces. By ascer- 
taining the direction of the tides and currents, and the ciroum- 
stances under which the species occur, it may be possible to 
determine to which province these more widely diffiised moUusca 
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originally belonged. And when species occur both recent and 
fos^ it is easy to perceiye the direction in which Iheir migra- 
tions have taken place. 

The Pauna of the Mediterranean has been critically examined 
by Prof. Porbes and M. Philippi, with this result, — ^that a large 
proportion of its population has migrated into it from the At 
lantic, and a smaller number from the Bed Sea, and that the 
supposed peculiar species are diminishing so rapidly with every 
new research in the Atlantic, that it can no longer rank as a 
province distinct from the Lusitanian. 

When the Paunas of the other regions have been tested in 
the same manner, and disentangled, the result will probably be 
the establishment of a much greater number of provinces than 
we have ventured at present to indicate on the map. 

It may be desirable to notice here the extraordinary range 
attributed to some of the marine species. These statements 
must be received with great hesitation ; for when sufl&ciently 
investigated, it has usually proved that some of the localities 
were false, or that more than one species was included. The 
following are given by Dr. Krauss in his excellent monograph 
of the South African Mollusca : — 

Banella (jranifera : Bed Sea, Natal, India, China, Philippines, 
New Zealand. 

Triton olearim : Brazil, Mediterranean, Natal, Pacific. 

Purpura lapillus : Greenland, (Senegal, Cape). 

Vmu8 verrucosa : (W. Indies), Brit. Senegal, Canaries, 
Mediterranean, Bed Sea, Cape (Australia). 

Octopus vulgaris : Antilles, Brazil, Europe, Natal, Mauritius, 
India. 

Argonauta argo : (Antilles), Medit., Bed Sea, Cape. 

Zudna divaricata is said to be found on the shores of Europe, 
India, Afirica, America, and Australia.” {Gray.) In this case 
several species ai'e confounded. The rock-boring Saxicava has 
been carried to all parts of the world in ballast y and it remains 
yet to be ascertained whether the same species occurs in a living 
state beyond the Arctic Seas and North Atlantic. 

Lastly, the money cowry is always catalogued as a shell of the 
Mediterranean and Gape, although its home is in the Pacific, 
and it has no. other origin in the Atlantic than the occasional 
wreck of one of the ships in which such vast quantities of the 
little shell are annually brought to this country to be exported 
again to AMca. 
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I. ABono PEOTnroB. 

The Norlili Polar Seas contain but one assemblage of MoUwca^ 
whose Southern limit is formed by the Aleuticm Islands in the 
Pacific, but in the North Atlantic is determined chiefly by the 
boundary of floating ice, descending as low as Newfoundland 
on the West, and thence rising rapidly to Iceland and the North 
Gape. A very complete general account of the Arctio Mollusca 
is given by Dr. Middendorff;* those of Greenland have been 
catalogued and described by Otho Fabrioius and MoUer ;t and 
more recently by Morch ;t 168 species are enumerated by 
Middendorff, and 202 by Morch. Scattered notices occur in 
the Annftlfl of Natural History, § and the Supplements to the 
Narratives of the Arctic Voyagers, — ^Phipps, Sooresby, Franklin, 
Back, Boss, Parry, and Bichardson. The existence of the same 
marine in the Elamtchatka Sea and Baffin’s Bay was 

long since held to prove at least a former North-West passage ; 
but the occurrence of recent sea-shells in banks far inland 
rendered it probable that even recent elevation of the land in 
Arctic America might have much reduced the passage. During 
the ** Glacial period,” this Arctic Sea, with the same fauna, ex- 
tended over Britain ; over Northern Europe, as far as the Alps 
and Oarpathians ; and over Siberia, and a considerable part of 
North America. The shells now living in the Arctio Seas, are 
found fossil in the deposits of ‘‘ Northern Drift,” over all these 
countries ; and a few of the species yet linger within the bounds 
of the two next provinces, especially in tracts of unusual depth. 
The Arctic shells have mostly a thick greenish epidermis (p. 33) ; 
they occur in very great abundance, and are remarkably subject 
to variation of form, a circumstance attributed by Professor E. 
Forbes to the influence of the mixture of fresh water produced 
by the melting of great bodies of snow and ice. 


ARCTIO SHELL-FISH. 

R. RoMiaa Lapland. F. Finmark. I. Iceland. G. Greenland. D. Davia Straits (west 
coast). B. Behring’s Straits. 0. Ochotak. * British species (living). ** Britiah 
species (fossil). 


Oetoptu grannlatns. G. 

Cirroteothis Mtilleri. G. 
Bossiapalpebrosa. G. P. Regent Inlet. 
Onychoteuthis Bergii. F. B. 

„ Fabiicii. G. 


„ amosna. G. 
*0]iunBstrephe8 todarus. F. Kewf. 

Lixnaoina arotica. G. O. 


* Mfdaco-eoologlaBossica; Mem. del* Aoad. Imp. des So. Feterab. T. 6, pt. 3, 1840. 
t Index MoUnacorom Groenlandin. Hafn. 1843. 

X Ftvtegnelse over Grdnlands Bldddyr in H. Bink: Grdnland geogngdiiak og stalia* 
tiak beakrevet, ii. Bind. 1867. 
i Hancock, An. Kat. Hist voL 18, p. 838, pi. 6. 
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Spliialii itenogyrft. 7. 

It Q-, 

•C&io boreaUs. K. Zemla. CI-. 

nramiaenauta. 7. 

433iiooliimii iindatam, var. Kara. 0. 

.i hydzopliaiimn. D. Prince 

Bagent Inlet. 

,1 tenebroamn. B, G. B. 

a ,, HumphreyBianum. B. G. 

„ eyaneiun. F. B. G. Icy 

0. St. Lawrence, 
n glaciale. 781*4, 0. C. Parry. 

G. Spitsbeigen. 

Boecinnm angulosmn. B. Zemla. Icy 
0. Spitz. 

H tenne. N. Zemla. G. 

„ Groenlondicmn. 1). 

„ imdnlatum. G. 

I, ecalaziformo. G. 

** n ciliatum. G. 

M boreale (Leach). Baffin's B. 

N aerieatiim. D. P.Befnge. 

* M HoUbullii (Slaogelia, bfol.) 

G. 7 . 

• „ Balei. B. B. 

Flemotema, 18 Bp. G. 

*7iuiub antiguns. N. Zemla. B. 

** ti carinatua. G. 

• M oontrarins. B. 0. 

It deformis. B. Spitz. 

•• It deepectufl. G. Spitz. 

I, heroi. 0. Perry. 
n laterioeuB. G. 

„ Sabini D. MasB. 

„ pellnoldtui. D. 

„ XroyerL G. Spitz, 
n deoemcoftatufl. B. Kewf. 
a „ BemidenBia. B. B. 

M Spitzbergenais. Spitz, 

a „ Islandioua. F. 
a „ gracilia. F. E. G. B. 
a«Trophon clathratus. B. G. B. 

,1 scalarifonnia. Spitz. Newf. B. 

„ Gunneri. F. G. 

,1 oraticulatns. B. I. G. 

a ,1 Barricenais. 7 . 

„ barpnlarina. 7. ir.S. 

* I, truncatna. 

•Pnrpnra lapillna. B. G. B. 

Ma ng e li a, 9 ap. G. 

n deonaaata. D. 

*Bala tmtlciila. 7. G. 
a It rnfa. 7. G. 
*<'lMteditM]aiidiea. G. 
aaidBMta thidiila. B. Spitz. G. B. 


•Trichotrppia borealia. 7. G. B. Friace 
Begent Inlet. 

„ conioa. G. 

,1 inaignia. B. 

„ bioariaata. B* 

•Katicahelicoidea. B. G. B. 

•• clausa, F. B. Zemla. G. Mel- 
ville Id. P. Begent Inlet. B. 

I, pallida. B. 0. 

„ ilava. K. Zemla. B. Kewf. 
a pusilla(gronlaadica).G. Norway. 
Spitz. 

„ nana. G. 

aVelutina Iwvigato. B. B. 
a „ liexilis. F. 

•• „ Eonata. B. G. 

„ lanigera. G. 

Lamellai'ia prodita. F. 

„ Groenlandica. G. B. 
**Scali^ Groenlandica. F. G. B. 

„ borealis (Eschrichti). G. 
Amanra Candida. G. 

Chemnitzia albttla. G. 

•♦Mesalia lactea. G. 

••Turritella poloris. G. 

Aporrhaia occidentalis. Labrador. 
*Littorina obtusata. B. 
a „ tenobrosa. N. Zemla. B. 

„ Groenlandica. G. 7. 

* ,» palliata (arctica). G. 

„ limata. F. 

♦Lacuna vincta. B. Newf. G. 

„ labiosa. F. P. Befuge. 

* „ crassior. B. 

I, glacialis. G. 

* „ pallidula. G. 

* „• puteolus. F, Newf. 

„ frigida. F. 

„ eolidula. F. 

Hydrobia castanea. B. G, 

Bissoa Bcrobiculata. G. 

H globulus. G. 

„ saxatilis. G. 

♦Skenea planorbis. G. 7. 

♦♦Maigarita cinerea. 7. U.S. 

* „ undulata. B. G. 

* „ alabastrum. 7. 

* „ hclicina. G. White Sea. Spitz. 

,1 Bordida. B. Spitz. G. B. 

„ umbilioalia. B. B, 

„ Baziiaoni. D. 

It glauca. G. 

,1 Vahlii. G. 

* ft eoetulata. G. 

♦Punoturella Noachiaa. 7. G. 

♦Acnuea testndinalia. It Iceland* G. 
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•»Xi6peta cieoA. G-. T* Spitz. C. Eden. 
Pilidium rubellam. F. Q-. H. 

Patella, 4 0p. Gr. 

♦Chiton ruber. P. G. Spitz. 

» „ 'albui. E. G. 

Hentalimn entale. Spitz. 

Bulla Beinhaxdi. G. 

„ Bubaagulata. G. 

•Cylidma alba. G. F. Spitz. 

„ turrita. G. 

♦Philine Bcabra. Norway. G. 

„ punctata (Moll.) G. 

Boris liturata. G. 

„ acutiuscula. G. 

„ obvelata. G. 

•Bendronotus arborescens. F. G. 
iBolis bodocenais. G. 

Teigipes rupium. G. 

Euplocamus HolbuUii. G. 

•Terebratulinaeaput-serpentifl. Spitz. F. 

Maas. Medit. 

*Waldheiima cranium. F. 

„ septigera. F. 

Terebratella Spitzbeigensis. Sp. 

„ Labradorenais. Labr. 
•♦Bhynchonellapsittacea. B. Baffin’s Bay 
76® N. Melville, I. B. 

* Crania anomala. Spitz. 

♦Anoznia squemula. B. 

* „ aculeata. B. 

**Fecten Islandicus. F. N. Zemla. Spitz. 
G. B. St. Lawrence. 

„ vitreus. F. Arctic America. 

„ Groenlandicus. B. Spitz. B. 
Limatula sulcata. G. F. 

*Mytilus edulis. B. G. B. 

*Modiola modiolus. B. B. 

•Cronella discors (laevigata), G. D. N. 
Zemla. 

* „ decussata. B. G. 

* „ nigra. N. Zemla. B. G. B. 

„ faba. G. 

„ vitroa. G. 

Area glacialis. P. Begent Inlet. 

Nucula corticata. G. 

„ inffiita. G. B. 

Ledabuccato. G. 

„ zoacilenta. G. 

•* „ lostrata (pemula). F. Spitz. Arctic 
America. 


»«Leda zninuta (Fabr.) F. Spitz. G. B. 
•« „ lucida. F. (= nayicularisf Spitz.) 

* „ pygmaea. G. F. Siberia. 
•*Toldla arotica Gr. (myalls). G. U.S. 

Spitzbergen. 

„ lanceolata (arotica B. & S.) Icy 
Capo. 

„ limatula. F. U.S. EAmt. 

„ hyperborea. Spitz. 

•• „ thraoiesformis (angularis). G. 
Mass. 

„ tiancata,Br. (Fortlandica,Hii) 
P. Befuge. Arctic America. 
**ABtaTte borealis (arctica). F. Iceland. G. 
** „ semisnloata (corrugata). Kara 

Sea. N. Zemla. Spitz. P. 
Begent Inlet. 0. Parry. Icy 
Cape. 

* „ elliptica. F. G. Spitz. 

* „ sulcata. B. N. Zemla. O. 

** - „ crebricMta. F, Spitz. New! 

„ crenata. P. Regent Inlet. 

„ WarhamL Bavis Str. 

„ globosa. G. 

* „ compressa. N. Zemla. G. 

„ Banksii. Spitz. Baffin’s Bay 
*Cardium edule var. rusticum. B. 

„ Islandicnm. K.Zemhk G. 

„ Grcenlandiciun. Kara. Spitz. 

C. Parry. St Lawrence. 

„ elegantulum. G. 

♦Cryptodon flexuosus. G. F. 

*Turtonia minuto. G. F. 

*Cyprina Islandica. B. Labrador. 
*«CRrdita borealis. Mass. 0. 

»*Tcllina calcarea. F. G. B. 

»« „ Groenlandica. (= Balthics, L 

N. Zemla. Spitz. F. G. B. 
•» „ edentula. B. 

»Myatruncata. E. Spite. Gi C. Parry. L. 
*• „ Uddevallensis. St Lawronco.^ B. 
P. Regent Inlet Melville I. 

* „ nrenaria. N. Zemla. G. 0. 
•*Saxicava rugosa (arotica). N. Zeafla. 

Spite. G. 0. Parry. B. 

* „ (Panopna) Nonregloa. White 

Sea. 0. 

Maohiera oostata. Labrader. 0. 
Glycimeris siliqua. 0. Parry. Newf. 
•Lyonsia Norvegioa. F. 0 

„ arenosa. G. B. P. Befuge. 
*el!luaola m3rop8is. G. 

PBadoragiaciilia. SpitK Baft. (Leech). 
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n. Bokbal Pboyince. 

The Boreal Province extends across the Atlantic tern Nova 
Scotia and Maesochnsetts to Iceland, the Faeroe and Sheflrad 
TaUnd a, and along the coast of Norway from North Cape to the 
I^aze^ 

Of the 289 Scandinavian shells cataloged by Dr. Lovfen,* 
217, or 76 per cent, are common to Britain, and 137 range as 

far as the North coast of Spain. , ri u x 

The boreal shells of America axe described by Dr. Oould.t 
From these lists it appears that out of 270 sea-shells found on 
the coast of Massachusetts north of Cape Cod, more than half 
are common to Northern Europe. 

Many of the species, it is believed, could only have extended 
their range so distantly by means of continuous lines of con- 
necting coast, now no longer in existence.^ 


SOBEAIi SHELLS COMMON TO EtTEOPE AND NOETH AMEBIOA. 
* British Species. 


•Teredo navalia. 

•Fholas criepats. 

•Solen ensia. 

•(Panop«a) Norvegica. 

•Mya arenaria. 

• „ truncata. 

•Tliracia phaaeolina (Conradi, Couth). 
MaAtra ponderosa (ovalis, 0.) 
r Montacuta bidentata. 

•TurUmia ixiinuta. 
fKellia rubra. 

f Lepton nitidum (fabagella, Conr. ?) 
•Saadoava rugosa (arctica). 

Tellina colidula, var. (fuaca, Say). 

* n calcarea (aordida, Couth). 


•Lucina borealis. 

P „ divaricata. 

•Cryptodon flexuosus. 

•Astarte borealis. 

* „ triangularis? (quadrans, G-.) 
►Cyprina Islandica. 

? (Cardium Islandicum, U.S.— N. Zemla). 
Yoldia limatula. 

„ arctica, Or. (= myalls). 

•Leda pygmaa. 

• „ caudata. 

P „ naviculari8(Iucida, Lor§nP) 
•Nucula tenuis. 

•Mytilus edulis. 

•Modiola modiolus. 


• Index MoUuscorum Scandinavia ; extracted from the Ofvcrsigt of K. Vet, 
Akad. Forh.’’ 1846. The climate of Finmork is much less severe than Bussian Lap- 
load; Hammerfest has an open harbour all the year. 

t Beport on the Invertebrata of Massachusetts. 1841. 

} Forbes, Memoirs of tlie Cl-eol. Survey, 1. p. 379. Sir John Bichardson, when 
■peaking of the cod-tribe and tuibot-tribe, says :—** Moat of the fish of this order feod 
on pt near the bottom, and a very considertd)le number of tho species are common to 
both sides of the Atlantic, particularly in the higher latitudes, where they abouud. It 
does not appear that their general diffusion ought to be attributed to migration from 
their native haunts, but rather that in this respect they are analogous to the owls, 
which, though mostly stationary birds, yet include a greater proportion of species 
OMmnon to the old and new worlds than even the most migratory families. Several of 
the Senmberoidfet (Maoke^l-tribe) which feed on the surface, have been previously 
DUtod as traversing many degrees of longitude in the Atlantic ; but the existence of 
the ground-feeding Gadoidea in very distant localities must be attributed to a different 
cawo, as it is not probable that any of them wander out of soundings or ever qqproadh 
(he mid-ieaa.’’— Beport Zool. N. America, p. 218. 
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•Crenella nigra. 

» „ (liBOors, L. 

• „ decttfsata (glaudula, Tot.) 

Peoten Iilandioui. 

f Oatrea edulis (borealifl^ Lam. ?) 
*Anomia epbif^nm. 
a „ aculeata. 

„ equamula? 

•T^Twatalina oaput-serpentia. 
aBhyndbionella psittacea. 

•Bendronotiu arborescens. 

Polycera Leaaonii? 

? Amphi^yhyra hyalina (debUis ' ) 
Oylichna alba (triticea, C.) 

• „ obtuaa (pertenuia). 

^Phiibe quadrata (formosa, St.) 

•Chiton cinoreufl. 

• n mannoreua. 

• ^ ruber. 

• „ leevis. 

• „ asellus. 

• „ albus. 

•Dentalium (entale, L.P) 

f Lepeta caeca (Candida, C.) 

•Acmna teatudinalis (amoena, S.) 
•PuDCturella Noachina. 

• Adeorbia diviaus (= Skenea acipuloldcs). 
Margarita oinerea. 

• „ coatnlataf (Skenea). 

• „ helicina. 
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•Haigarita nndulata. 

• „ aiabMtrom («» oeoMentaliet) 
Littorlaa grorolaadioa. 

• ,, , tenebroaa (Teetita). 

„ palUatar 

•Lacuna trincta (divaiioata)* 

• „ pnteolna (Montagni). 

•Skenea planorhia. 

•Telutinalsvigata. 

„ zopata. 

•Lamellaria peiapicua. 

•Natica helicoidea. 

„ clauaa. 

• „ puailla. 

•Scalaria groenlandica. 

(lantbina communia). 

Odoatomia producta. 

Cancellaria (admeie) viridulo. 
•Trichotropia borealia. 

•Fuaus antiquus (tomatus). 

• „ islandicuB. 

• „ propinquuB. 

„ f roaaceua. 

•Troj^n moricatna. 

• „ clalhratua. 

„ acalorilormia. 

„ harpulariua. 

•Purpura lapillua. 

•Buccinum undatuzn. 

• „ (Qominella) Dalei. 

•Bela tujricula. 

• „ Treveiyana, 

• „ rufa(Vahlii)P 


^Ommastrephea sagittatus is also common to both sides of tho 
North Atlantic. The genera, 

JMacharat Glycmeris^ CarditUt and 

SoUmya, Mesodesma [deauratum)^ Crepidula^ 

are peculiar to the American side of the Boreal Province. 

Several other species now living on the coast of the IT. States 
occur fossil in England : e. g* Trophon cinereust Say., is believed 
to be tho Fuaita Forheei, Strickland, of the Isle of Man ; oth^ 
are marked in the Arctic list. 


m. Celtic PRovurcE. 

The Celtic province, as described by Prof. E. Eorbes, includes 
the British island coasts, Denmark, Southern Sweden, and the 
Baltic.* The fauna of this region (which includes the principal 

• The great work of Meaen. Forbee and Hanlqy ia the atandaxd text book cn 
British Tettaeea, A new work on British MoUutca is now being piepend by jar. 
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herring-fislieriee) is essentially Atlantic ; many of the species 
are of ancient origin, and occur fossil in the Pliocene. 

The British moUusca described by Porbes and Hanley amount 
to 682, viz. : — 

14 (15) Oej^opoda. 100 Pnlmonifera. 176 (179) Ao^i^ala. 

990 (254) Marine UniTalves. 4 (5) Pteropoda. 78 (78) Tonioata. 

91 (100) Kudibronchiata. 5 (7) Brachiopoda. 

Of this number two-thirds of the Nudihranchia, 65 marine uni- 
valves, and 7 bivalve shell-fish, are, at present, only known in 
British seas; but as most of these are minute or critical” 
species, it is considered they *^1 yet be met with elsewhere. 
Hi 1867, Mr. M* Andrew was acquainted with 626 marine mol- 
luscs, as indicated by the figures in brackets in the summary 
just given. 

A few of the species belong to the Lusitanian province, whose 
northern limits include the Channel Islands, and just impinge 
upon our coast. 

Fhasianella pullus. Murex ooralliniu. 

Haliotu tuberculata. Avicnla Tarentiaa. 

Truncatella Monta^i. Galeomma Turtonl. 

Onciditun celticum. * Pandora rostrata. 

Bulla hydatia. Errilia castanea. 

Volra patnla. Mactra lielvacea. 

Of the Gasteropoda 64 are common to the seas both north and 
south of Britain ; 62 range farther south, but are not found 
northward of these islands ; and 34 which ^d here their south- 
ern limit occur not only in Northern Europe, but most of them 
in Boreal America. Nearly half of the bivalves range both 
north and south of Britain; 40 extend southward only, and 
about as many more are found in Scandinavia, 27 of them being 
common to N. America. (Forbes,) 

In the lists of Arctic and Boreal shells the British species are 
distinguished by an asterisk. 

According to Mr. M ‘Andrew’s estimate in 1860, 406 British 
diell-bearing mollusca were then known, of which 

217 or 53 per cent were. common to pcandinavia, 

246 or 61 „ „ KOTth of Spain. 

227 or 66 „ „ S. Spain and Modit. 

97 or 34 „ „ Canary Islands. 

6. SeSreyt, The Nudibranehiata alone have been more fully described in 
p SM i dtt i ioii a of Oie Ray Society, by Messrs. Alder and Rancook. JETor the tnluine 
th9 09»stiof Peamitfktbf *<ZoologiaJ)anica”ef O. F. Mmiiw ia itiUthe 
wwk. 


Cytherea ohione. 

Petricola litliophaga. ■ 
Yenerupis iros. 

Cardimn rusticiun, L. (tuber* 
culatum). 



]:.r6nyL3riijr pbothtox. 


The following are at present peculiar to Britain 


Ajsisiinea, «p. 
Jofirer^ 8p. 
Otiaaoitts. 

fp. 

StTliftttortoni. 


Odostonia, 19 tp. f 
Bnociiram fasifome. 
Fnsus Bemicieniis. 

„ Tnrtoni. 
NatioaKingli. 


Mbntaouta fenrngliiQia, 
AxgiqM cittelhilft. 
Feoten nlyeui. 
Syndosmya tentiif . 
Tfarada yilloiiiisoiila. 


The most common edible species are : — 


Oatreaedolifl. Mytilns edulis. Fobiu a&tiqnas. 

Fdoteii znaxiiatu. Oardium adule. Littorina littorea. 

„ operoularla. Buccintim andatimi. 

Amongst the species characteristic of the Celtic province— or 
most abundant in it— are the following : — 


Trpphon luitricatiM. 
Kassa reticulata. 
Katioa MontaguL 
„ monilifera. 

„ nitida. 

Velntina Invfgata. 
Turritella communia. 
Aporrhais pea-pelecani. 
Bissoa dngillus. 
Scalaria Trevelyana. 


Littorina littoralis. 
Trochua Montagui. 

„ xnillegranus. 
„ tumidus. 
Patella vulgata. 

„ peilucida. 
Acmaa virginea. 
Chiton cinereus. 
Scaphander lignarius. 
Tellina crasBa. 


Veniu atriatula. 

„ casina. 

Donax anatinus. 

Solen ensiB. 

Pholaa Candida. 

Maotia elliptioa. 

„ Bolida 

Periploma pratenuia. 
Thracia distorta. 
Syndosmya prumatioa. 


The wide expanse of the Baltic affords no shell-fish unknown 
to the coasts of Britain and Sweden. The water is brackish, 
becoming less salt northward, till only estuary shells are met 
with, and the Littorinee and Limnseans are found living to- 
gether, as in many of our own marshes. This scanty hist is 
taken &om the Memoirs of Dr. Middendorff and M. BeU* 


Buccinum undatum. 
Purpura lapilluB. 
Barn reticulata, 
littorina littorea. 
Patella (tarentina). 
Hydrobia murioata. 


Keritina flaviatilu. 
Limnna auricularia. 

„ OTEta. 
Mytilus edulis. 
Bonax (trunculuB). 
Caxdium edule var. 


Tellina Balthica. 

„ tenuis. 
Sorohioulatia piperata. 
Hya arenaria. 

„ txuncata. 


Meyer and Mobius collected the following species at Kiel 


OhitoQ oinereoB. 
AomiBa teetudixMlii. 
SiMoa labioea. ' 

„ inoonspioua. 

n 

M veatroea. 


Biaeoaparva. 
littorina littorea. 

„ littoralis. 
„ tenebroea. 
Lacuna vhrcta. 

„ pallidula. 


Cerithitun letionlatsm. 
Kassa reticulata. 
Bncoiniim nndatum. 
Fnnii iotiqmis. 


IV. LT7SITA3STIAK PEOVUTOB. 

The i^ores of the Bay of Biscay, Portugal, the Mediteiccanean, 
ind 1^. W. Airica, as far as Cape Juby, iorm one iioportant 
promoe, extending westward in the Atiantio as ihv as the Gulf- 
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weed banlr, so as to include Madeira, the Azores, and Canary 
lalandB.* 

In the Atlantic portion of the province occur the following 
genera, not met with in the Celtic and Boreal seas, althoug]^ 
two of them, Mitra and Mt^aXia^ occur on the coast of Qreen- 
land: — 


Aigonauta. 

Cancellaria. 

Auricula. 


Philonexis. 

Sigaretus. 

Fedipes. 

Spond^us. 

Ohirotentliis. 

Crepidula. 

itingicula. 

Avicula. 

— - 

Hesalia. 

Umbrella. 

Sdemya. 

Conns. 

Vermetus, 

Glaucus. 

Chama. 

Pleurotoma. 

Foesarus. 

- 

Crassatella. 

Maiginella. 

Planaxis. 

Oarinaria. 

Lithodomus. 

Qymba. 

Litiopa. 

Firola. 

Ungulina. 

Mitra. 

Truncatella. 

Atlanta. 

Galeomma. 

Terebra. 

Solarium. 

Oxygyrus. 

Cardita. 

Oolumbella. 

Bifrontia. 


Cytherea. 

Plaania. 

Turbo. 

Cleodora. 

Petricola. 

DoUum. 

Monodonta. 

Cuvierix 

Venerupis. 

Cassis. 

Haliotis. 

Creseis. 

Mesodesma. 

Triton. 

Gadinia. 

— 

Ervilia. 

Banella. 

Siphonaria. 

Megerlia. 

Panopmu 


S^ain and Portugal, 

The coast of Spain and Portugal is less known than any other 
part of the province, but the facilities for exploration are in 
some respects greater than in the Mediterranean, on account of 
the tides. Shell-hsh are more in demand as an article of food 
here than with us, and the Lisbon market afforded to Mr. 
M* Andrew the first indication that the genus Cymha ranged so 
far north. 

On the coasts of the Asturias and Gallicia, especially in Yigo 
Bay, Mr. M‘Andrew obtained, by dredging, 212 species, of a 

* In the northern part of the Lusitanian province are the Pilchard fisheries ; in the 
Mediterranean, the Tanny, Coral, and Sponge fisheries. 

The Qulf'Weed banks (represented in the map) extend from IS*’ to 47* in the 
middle of the North Atlantic, covering a space almost seven times greater than the 
area of France. Colombus, vrho first met with the iorgasio about one hundred milee 
west ci the Azores, was apprehensive that his ships would run upon a ahoal. (Ami- 
Mdt,) The banks are suppoeed by Professor E. Fbrbes to indicate an anoient coast* 
line of the Lusitanian land*province, on which the weed originated. Dr. Harvey etatea 
that speciea of Sargattum abound along the shorea of tropical countriea, but none 
eenctiy correspond with the Qulf«weed (& baceifervm). It never prodocee fmotifioa- 
««beni6s*’ being air-vesicles, not fruit— but yet continuee to grow and 
flonrith in ita present aitoation, being propagated by breaksige. It may be an abnormal 
omiaitioa d 8, vulgan^ aimilar to the varieUes of Fneut njdonu (Ma^Eayl) and 
jjt vttienlotia which often occur in inunense strata; the one on muddy ni rtinrei, the 
ote is fail arnihee, in which eitimtions they luwe never been foBDd in IrnotlA^^ 
16 , 17 .) 
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somewhat northern character, 50 per cent* of them being com- 
mon to Norway, and 86 per cent, common to the south of Spain. 

On the sou^em coast of the Peninsula 353 species were 
obtained, of which only 28 per cent, are common to Norway and 
51 per cent, to Britain. 

^e identical species are chiefly amongst the shells dredged 
from a considerable depth (35 — 50 fathoms) ; the littoral species 
have a much more distinct aspect. 

The shells of the coast of Mogador are generally identical 
with those of the Mediterranean and Southern Peninsula. 

Canary Islands. The shells of the Canaries collected by MM. 
Webb and Berthelot,* and described by M. D’Orbigny, amount 
to 124, to which Mr. M^Andrew has added above 170. Of the 
300 species 17 per cent, are common to Norway, 32 per cent, to 
Britain, and 63 per cent, to the coasts of Spain and the Medi- 
terranean. Two only are W. Indian shells, Neritina viridis and 
Columhella criharia. Of the African shells found here, and not 
met within more northern localities, the most remarkable are 


CrasBatella divaricata. 
Cardium coatatiuu. 
Lucina Adansoni. 
Cerithiam noduloaum. 
Hoxxik Mpcatilia. 


Banella laevigata. 
Casais dammoa. 

„ teaticulus. 
Cymba Keptuni. 
„ porcina. 


Cymba proboecidalia. 
Conus betulinua. 

„ Prometheus. 

„ Guinakus. 

„ papilionaceus. 


Madeira. Mr. M‘ Andrew obtained 156 species at Madeira, of 
which 44 per cent, are British, 70 per cent, common to the 
Mediterranean, and 83 to the Canaries. Amongst the latter 
are the two W. Indian shells before mentioned, and the follow- 
ing African shells : — 


Pedipea. 

LiUorina striata. 
Solarium. 

Scahuria cochlea. 
Katica porcellana. 


Mitra fusca. 

„ zebiina. 
Haiginella guancha. 
Cancellaria. 
HcoodoDta Bertheloti. 


Patella creoata. 

» guttata. 

„ Lowei. 

„ Candel 
Pecten coraUmoiidea. 


Azores. Amongst the littoral shells which range to the 
Azores, are Pedipes, Littorina striata, Mitra frisoa, and Ervilia 
castanea; the other species obtain^ there are Lusitanian. 

The Mediterranean fauna is known by the researches of Poli, 
Belle Chiaje, Philippi, Verany, Milne-Edwarda, Professor E. 
Forbes, and Beshayes. In its western part it is identical with 
t^t of the adjacent Atlantic coasts ; the number of spedes 
d iminisb es eastward, although reinforoed by a oonsiderablo 

* Rift KtrinreUe dea Um OaimriM; Um Hat dieUa la nprintad, with tha 
iiuMla by Bfr, R^Andrew, m ona of the Oataloguea of die Britiah MoaeniBu 
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nvmbor of now forms as yet only known in the Mediterranean ; 
maU^ a figrw aooessions (about 30) of a different oharaoter from the 
Bed Sea* The total number of Bhell<*bearing jEqpeoies is esti- 
mated at 600, Tiz. : — 

Oejpbalopoda 1 Kaclcobranchiata ... 6 t a ittolUb n mriil a ta ••4...S0o 

Ptanpoda. 18 Gasteropoda 870 Braohiopods 10 

On the coast of Sicily, M. Philippi has found altogether 619 
marine moUusca, viz. : — 

jUTBlTes 188 Pteropoda 18 Gasteropoda 810 

Braohiopoda 10 Kudibranchs 64 Cephalopoda 15 


Of the 522 which are provided with shells, 162 have not been 
found fossil, and are presumed to be of post-tertiary origin, so 
far as concerns their presence in the Mediterranean. The re*» 
maining 360 occur fossil in the newer tertiary strata, along with 
nearly 200 others which are either extinct or not known living 
on those coasts ; a few of them are living in the warmer regions 
of Senegal, the Bed Sea, and the West Indies : — 


Senegal. 

Lncina colnmbella. 
Oardium hians. 
Terebra fiisca. 


Antilles. Red Sea. 

Lucina peimsylvanica. Argonauts hians. 
Vermetus intortus. Dentalium elephantiuum. 

Terebra dnplioata. 

Morocco. Phoms agglutinans. 

Trochus strigosus. Niso terebellum. 

Pecten medius. 
Diplodonta apicalis. 


Most of them, however, are of northern origin, such as : — 


8aadca;?A rugOBS- 
(PaiMqMMi) Norregica. 
MTatnmcata. 
Pexiplonia prvtenuis. 
Lutzaria solenoideB. 


Tellina crassa. 
Cyprina Islandica. 
Leda pjgnuea. 
LimopBis pygmaa. 
Ostrea edulis. 


Bhy&ohonella piittacea. 
Patella vulgata. 
Eulimella Scilla. 
Buccinum u n d wtnm, 
Fasus contrariuB. 


Of the 522 Sicilian testacea, about 35 (including 10 oceanic 
species) are common to the West Indies — ^if the species have 
been correctly determined ; 28 are stated, with more probability, 
to be common to West Africa, including Murex Brandaru and 
other common species ; 74, including Mwrex irtmculuif are oom- 
monto the Bed Sea; Crania ringens cannot be distinguished 
fyom the qiecies found in New South Wales {Davidson ) ; and 
Cldh/mMla cornicuikm ranges from the north coast of Spain to 
Australia, the specimens &om these distant localities being only 
di it ingniflha ble as geographical varieties. (Goihoin.) Sixothei 
ifodiei are included in Menke’s Australian Oatalognoi but ra* 
^uixe venfication. 

11m foUowing genera, nine of whidi are naked molluscs, are 
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supposed to be now peenliar to the Meditenaneau ; the small 
number of species show* they are aberrant or expiring fbims. 
Qasndariat and Thecidiwn are ancient, widely-dii^bated 
genera, and the Mediterranean Thecidiwm oconia Ibssil in 
Brittany and the Canaries. 


Thrsanolrathia S 
TeranU,!. 
nofldiooi, 1* 
norldimn, 1. 
Icsnu, 1. 


ficaisgiii,!* 
PleiirobrttusluM, 1. 
Tethys, 1* 
Ca88idaria,6 
Pddicularia. 1. 


Tbaddiam. 1. 
Scaooltia,a 


The genera Fasciolaria, Siliquanay Tyhdina, Nbiarehua, Vertu 
eordia f OlavagdUiy and Crania^ occur only in this portion of the 
Lusitanian proyince. 

Amongst the peculiar species are : — 


NflMft semiBtiiata. 
Fnsus crispui. 
Tylodina Bafinesquii. 
Oraaia rofltrata. 


Argiopo cimeata. 
Clari^Ua angoiato. 
Spondyltts OussoniL 
Afltarte bipartita. 


Axtemia lnpinw. 
Trigona nitidnla. 
Lucinc^ii decuasata. 


JSgean Sea. Prof. E. Forbes obtained 450 species of moUusoa 
in the JElgean, belonging to the following orders 


Oephalopodn 

4 

Kudibranchs 

.... 15 

Brachiopode 

...... 8 

Pteiopo^ 

8 

Opistliobrmichji.. 

... 28 

LamelUlffiDcba .. 


Nuoleobranohs ....... 

7 

ProiobranchB 

.....217 

Tonicatn 

.... .. 28 


Of these 71 were new species, but several have sinoe been 
found in the Atlantic, and even in Scotland.* The only nMudbae 
air-breather met with was Auricula myosotia. 

Black Sea. In the northern part a few Aralo-Oaspian shells 
are found, otherwise the Black Sea only differs from the Medi- 
terranean in the paucity of its species ; Dr. Middendorff enume- 
rates 68 only. The water is less salt, and there is no tide, but 
a current hows constantly through the Dardanelles to the 
Mediterranesji.t 

Lorenxt fbund 176 molluscs at Quamero, of whidi 75 were 
bivalves, and 88 univalves ; 75 of them extended their range 
into the ABgean Sea, 58 into the Boreal province. Few only 
appeared to be peculiar to the Adriatic. 


• Trial. Brit. Amoo. (for 1843), 1844, ^ 180. 

t A carroit from the AiUntio leti in perpotnilly throogh the {Kniti of CKtailtir, 
•BAthiMiseoiroeljinytide; it only amoanti to one foot at Hiflii andthaSwi^ 
two flet at Mfniina, and ftve it Teaiee and the Bij of Thnia. 

t IhyiikaUiohe YeihMItDiaM nnd Vertheilang dw Oqpmimea im QiwHeriioHin 
Ootfe. Wien, 186A 



68 


VAinTiX OV THE HOLLH8CA. 


V. Araxo-Oaspiah Provinoe. 

The only inland salt-seas that contain peculiar shell-fish are 
the Aral and Caspian. The shells chiefly consist of a remarkable 
group of Cockles which burrow in the mud (see fig. 213, p.402). 
No explorations have been made with the dredge, but other 
species, probably still existing in these seas, have been found in 
the beds of horizontal limestone which form their banks and 
extend in all directions far oyer the steppes. This limestone is 
of brackish water origin, being sometimes composed of myriads 
of Cyclades, or the shells of Dreissena and Cardium, as in the 
islets near Astrakhan. It is believed to indicate the former 
existence of a great inland sea, of which the Aral and Caspian 
are remnants, but which was larger than the present Mediter- 
ranean at an age previous to that of the Mammoth and Siberian 
Bhinoceros. The present level of the Caspian is 83 feet below 
that of the Black Sea ; that of the Aral has been stated to be 
117 feet higher than the Caspian, but is probably not very 
diflbrent; their waters are only brackish, and in some parts 
drinkable. The steppe limestone rises to a level of 200 — 300 
feet above the Caspian ; it spreads eastward to the mountains 
of the Hindoo Kush and Chinese Tartary, southward over 
Daghestan and the low region E. of Tiflis, and westward to the 
noi^em shores of the Black Sea. The extent to which it has 
been traced is represented by oblique lines on the map.* 
Some of the Caspian shells still exist in the Sea of Azof and the 
estuaries of the Dnieper and Dniester. Our information upon 
this seldom- visited region is derived from the works of Pallas, 
Eichwald,t Krynicki,} Middendorff, and Sir Eoderick Mur- 
chison. 


Arah'- Caspian Shells, 

Aral ; C, Caspiax) ; B, Black Sea. 

Tlie Species marked • are found also in the Steppe limestone. 
*Cardiiim edule, L. C. (very small) B. Baltic. 

„ edule, var. (mstlcum. Chemn.) A. C. B. Icy Sea. 
*]>idacnatrigonoides, PaU C. (Azof. M. Hommaire). 

„ Eichwaldi, Kryn. (craasa, Eich.) C. B. (Nikolaieff). 
Monodacna Caspia, Eich. C. 

„ paendo-cardium, Desh. (pontica, Eich.) B. 

Adacna Ittviuscula, Eich. C. 

„ vitrea, Eich. C. A. 


* Wteok a sketch kindly prepared by Professor Ramsay. 

t Gaogr. das Kaapischen Heeres, des Kaukasns nnd des SUdlkkaa^ BlUllattda. Periln, 
ISM. Hanna Caspio-Oancasica, 1841. 
i ML dee Hat. Moscow, 1887. 
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•Adaonft edentidft, Pallas. 0. 

„ Idicata, Eioh. C. B. (BniMter, Akerman, Odessa) . 

„ cdorata, Eich. C. B. (Azof, Dnieper). 

*M);^ffllls ednlis, L. C. C. (not in MiddendorlPs list). 

„ latns, Chemn. B. 

•Dreissena polymorpha. Pal. C. B. 

Paladinella stagnalis, L. (pusilla Eich.) C. B. (Odessa) Ochotsk. 
* M variabilis, Eich. C. 

•Nerltina liturata, Eich. C. on sea-weed. 

*Bls8oa Caspia, Eich. C. 

„ oblonga, Desm. B. 

„ oylindracea, Ktjti. B.* 


The following epeoies are described by Eichwold, from the 
steppe limestone. (Murchison, Bussia, p. 297.) 


« Paludina ” Triton. 

„ exigua. 
Riisoa conns. 

„ dimidiatus. 
Bullina Ustuertenais. 


Mactra Caspia. 

„ Karagana. 
Cyclas Ustuertensis. 
Mytilus rostriformis. 


Donax priscns. 
Mouodacna propinqua. 

„ intennedia. 

„ Catillus. 

Adacna prostrata. 


No other inland bodies of salt water are known to have 
peculiar marine shells ; those of the modern' deposits, in Meso- 
potamia (at Sinkra and Warka), collected by Mr. W. K. Loftus, 
are sj)ecies still abounding in the Persian Gulf.f 


YI. West Apricait Province. ^ 

The tropical coast of Western Africa is rich in oonchological 
treasures, and far from being wholly explored. The resea^es 
of Adanson,} Cranch (the naturalist to the Congo expedition§), 
and the officers of the Niger expedition, have left much to be 
done. Dr. Bunker has described 149 species in his Index MoU. 
OuineoBf coll, Tams, Oassel, 1853. 

At 8t, Helena f Mr. Cuming collected 16 species of sea-shells, 
7 of them new. LiUorina Helenes is found on the shore of St. 
Helena, and L. miliaris and Nerita Asceneionis, at Ascension. 

* The VeiMtma (Lmneria) Qupiensit. A, Ad. was founded on n qpeehnen el 
Limnma GMeri^ Midd, (1851), from Bemaoul, Siberia. 

t A qpeoies of coral {Porites eUmgatOt I'em.), now living at the SeyoheUea, has been 
•aid to be found in the Dead Sea (e. Humboldt'a Viewa of Nature, Bolm ed. p. SSO); 
also MOasda cotUOa and Af. JortUmka, according to M. Schubert. 

t Hilt Nat. de Senegal, 4to. Paria, 1757. This able but eooentiio natualiat 
deatroyed the utility of hia own writinga by refusing to adofit the bi-nomial nomen* 
clature of lAHH^Eva, and employing the moat barttarona fibawne c om***!***^*? — 
of lettera he could invent. 

I Appendix to Captain Tuokey’a l^airatiTe (1818), by Dr. Leaoh. 
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WesffJJHcan BheHk, 


Onyoboteuthii, Sap. 

Oranchia, 2 sp. 

StronOnisttiBaceus. 

Triton flcoides. 

BaneUaquarcina. 

Dcdium teaaellatain. 

Harparoeea. 

Oliva hiatula. 

Ptiaionella. 

Noaaa Pfeiiferi. 

Deamoolinsia. 

Purpura nodosa. 

Bapanal>Azoar. 

Mures vihiliniis. 
angularis. 

„ megaceroB. 

„ rosarius. 

„ duplex. 

„ comutus. 

davellaP fllosa. 

„ afra. 

Lagena naasa. 

Terebta atiiatula. 

„ ferruginea. 

? HaUa priamua. 

Mitra nigra. 

Cymba. 


Mtoginella. 

Feraionla. 

Pleurotoma mitrifoiinia. 

Tomella lineata. 

Gavatula mitra. 

„ coionata. 

„ binoArginata. 

„ virginea. 

Conus papilionaceus. 

„ genuinus. 

,, testudinarius. 

„ acliatinus. 

„ monachus. 

Katica fulminea. 

Cyprsea stercoraria. 

„ picta. 

Vennetus lumbricalis. 

Ceritliium Adansonii. 

Turritella torulcwa. 

Mesalia. 

Littorina punctata. 

Collonia. 

Clanculus villanus. 

Haliotis viiginea. 

„ coccinea. 

Kerita Senegalensis. 
t, Ascensionis. 


Peoteo gibbuk 
Area ven'r coaa. 

„ eenilif, 

Oardium ringens. 

„ costatum. 
Lucina oolumbella. 
Ungulina rubra. 
Diplodonta rosea. 
Cardita ajar. 

Artemis africana. 
torrida. 

Cyclina Adansonii. 
Trigona bicolor. 

» tripla. 
Cytherea tumena. 

„ africana. 
Venus plicata. 

Tellina. 

Strigilla Senegalensis. 
Gastrana pol 3 ^gona. 
Mactra depressa. 

„ rugosa. 

„ nitida. 

Pholas clausa. 

Tugonia anatina. 

Discina radiosa. 


Vn. SoTJTH Ateican Peovinob. 

The &tiiia of South Africa, beyond the tropic, possesses Hbw 
diazAoters in common with that of the western coast, and is 
more like the Indian Ocean fauna, as might be expected ^m 
the direction of the currents. But, together with these it has a 
large assemblage of marine animals found nowhere else, and the 
** Oape of Storms forms a barrier between the populations of 
the two great oceans, scarcely less complete than the far-pro- 
jecting promontory of South America. The coast is gen^ndly 
rooky, and there are no coral-reefs ; accumulations of sand are 
freq^nt, and sometimes very extensive, like the Agulhas Bank. 
The few deep-sea shells which have been obtained off these 
h>akB possess considerable interest, but explorations in boats 
ai^Jttid to be difficult, and often impossible on aooonnt of the 
mar: Shells from the Oape are too frequently dead wd water- 
worn ^toeoimens picked up on the beach. The shell-ff^ of South 
Afrioai^ve been collected and described by Owen Stanly, 
Hinds, Adams, and especially by Dr. Krauss, who hut 
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published a yery complete monograph.*^ Of 400 sea-i^ells 
recorded in this work, above 200 are peculiar, and most of these 
belong to a few littoral genera. Only 11 species are common 
to the coast of Senegal, whilst 18 are found in the Bed Sea ; 16 
species are said to be found in Europe ; all the others, not pecu- 
liar, exist on the E. coast of Africa. 


Panopna natelentia. 

Solen marginatiu. 

Maotra Bpengleri. 

Gastrana ventricosa. 
Nacula pulchra, Hinds. 
(L’AguUias bank, 70 fm.) 
Pectunculua Belcheii, 120 
fm. 

Modiola Capensis. 

„ pelagica, Forbes. 
Septifer Kraussi. 

Terebratulina abyssicola, 
133 £m. 

Terebratella (Krauasia). 

„ rubra. 

„ cognata. 

„ piaum. 

„ Dealiaresii, 

120 fm. 

Chiton, 16 ap. 

Patella, 20 sp. 

„ cochlea. 

„ compressa. 


South J/rican ShdU 

Patella apicina. 

„ longicosta. 

„ pectinata, &c. 
Siphonaria, 5 ap. 

Pupillia (aperta). 

Fiasurella, 10 sp. 

Crepidula, 4 sp. 

Haliotis sanguinca. 
Delphinnla granulosa. 

>. n cancellata. 
Trochus, 22 ap. 

Turbo aarmaticus. 

Liltorlna Africana 7 ap. 
Phaaianella, 6 ap. 

Bankivia variana. 

Turritella, 4 sp. 

'Pleurotoma, 6 sp. 

Clionello (sinuata). 

Typhia arcuatna. 

Triton dolariua. 

„ Cctilia, 60^ fra. 
Harpacrassa. 

Oominella ligata. 

„ lagenaria. 

„ limboso. 


Oominella tigrina. 

BuUia Ittviasima. 

„ achat ina. 

„ natalenais. 

Nassa plicoea. 

„ capensis. 
Cyclonassa Kraussi. 
Ebuma papillaria. 
Columbella, 5 sp. 
Ancillaria obtnsa. 

Hitra, 5 sp. 

Imbricaria oarbonacea. 
Voluta axmata. 

„ jca];Aa. 

„ abyssicola, 183 fm. 
hfarginella rosea. 

Trivia ovulata. 

Cyprtea, 22 sp. 

Luponia algoenais. 
Cy^vulum (capense). 
Conus, 8 ap. 

Octopus argns. 

Sepia, 4 sp. 


The following are stated to be common to the Cape and Euro* 
pean seas.f 

Saxicava (arcticaP) Greenland, Medit Chama gryphoides, Medit Bed Sea. 

Tellina fabula, Brit. Medit. Pecten pusio, Brit. 

Lucina lactea, Medit Bed Sea. 

„ ftagilis, Medit. Diphyllidia (lineataP) N. Brit. Medit 

Venus vemcosa, W. Indies P Brit Senegal, Eulima nitida, Medit 
Canaries, Bed Sea, AustraUa P Purpura lapillus PP (not in Medit.) 

Tapes pnUastra, North Sea. Nassa marginulata. 

n geographioa, Medit. Octopus vulgaris? Brit 

Area lectei^ Medit Ajgonauta aigo, Medit 


Vm. Indo-Paoifio Pbovutoh. 

This is by far the most extensive area over which 
sh^-fish and other marine animals are distributed. It extends 
from Australia to Japan, and from the Bed Sea east ooast 
* Die Sadafrikaaischen MoUnsken, 4to. Stntt. 1848. 
t Marks of doubt are added to some of the species, and others are omitted. 
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of Africa to Easter Island in the Pacific, embracing three^fifths 
of the cironmferenoe of the globe and 46^ of latitude. This 
great region might, indeed, be subdivided into a number of 
smaller provinces, each having a particular association of species 
and some peculiar shells, such as the Bed Sea, the Persian Gulf, 
Madagascar, &c. ; but a considerable number of species are 
found throughout the province, and their general character is 
the same.* Mr. Cuming obtained more than 100 species of 
shells from the eastern coast of Africa, identical with those 
collected by himself at the Philippines, and in the eastern coral 
islands of the Pacific. t This is pre-eminently the region of 
coral reefs, and of such shell-fish as affect their shelter. The 
number of species inhabiting it must amount to several thou- 
sands. The Philippine Islands have afforded the greatest 
variety, but their apparent superiority is due, in a measure, to 
the researches of Mr. Cuming ; no other portion of the province 
has been so thoroughly explored. J 
Amongst the genera most characteristic of the Indo-Pacifio, 
those marked (*) are wholly wanting on the coasts of the At- 
lantic, but half of them occur fossil in the older tertiaries of 
Europe. Those in italics are also found on the west coast of 
America. 


•Nautilus. 

•Magilus. 

Stomatella. 

Hemicardium. 

•Pteroceraa. 

•Melo. 

Gena. 

•Cypricardia. 

•Bimella. 

Mitra. 

•Broderipia. 

*Cardilia. 

•Boatcllaria. 

•Cylindra. 

•Bimula. 

* Verticordia. 

•Ser^[du. 

•Imbricaritt. 

•Neritopaifl. 

•Pythina. 

Conus. 

Ovulum. 

•Scutellina. 

C^e. 

Meurotcma, 

*Pf/rula (type). 

•Linteria. 

"Glementia. 

•Cithara. 

•Monoptygma. 

•Bolabella. 

•Glaucomya. 

*Clav^la. 

Phonu. 

•Hemipecten. 

•Merbe. 

•TmWnells (typ.) 

Siliquaria. 

•Placuna. 

Anatinella. 

Cyllene. 

•Quoyia. 

«Malleaa. 

CulteUua. 

Ebuma. 

•Tectaria. 

•Vulsella. 

•Anatina. 

JPhos. 

Jmperator. 

•Pedum. 

•ChKna. 

Dolium. 

Monodonta. 

*!SepUfer. 

•Aapergillum. 

Harpa. 

Delphinula. 

•CucuUva. 

•Jouannetia. 

•AnciUaria. 


*Hippopiia. 

*Lingvla, 

•Bidnula. 

•Stomatia. 

•Tridacna. 

JCitcma, 


The strictly littoral species vary on each great line of coast : 
for example, Littorina intermedia and Tectaria pagodui ooeor on 

* See Mn. Somerrflle’e Fliysical Geography, ii. p. 338. 
t Journal GeoL Soc. 1846. toI. ii. p. 268. 

i Mr. Ouming co^ected 2,600 apeciee of sea^ehella at the Fhilirpioef,anA eaUatUa 
die total number at 1,000 more. Tlie genera moat de/eloped are Oemm 130 ap.; 
Pieurotoma, 100; Jditra, 250; Colvimhella, 40; Cy/)r<tc, 60; Aatieii,60; Chi^ 80; 
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ilie east oout of AiHoa; LiUorina eonica and irndanoitcma, bx 
tlie Bay of Bengal ; Littorina sinensis and castanea^ and HaliaHs 
vmusta^ on tlie ooast of China ; Littorina scahra and JJ. sgmmata, 
in N. Anatralia ; H, asinina, New Guinea ; and Z, pida, at the 
Sandvioh Islands. 

Bed Sea (Eiythnean). 

Of the 408 moUoBoa of the Bed Sea, collected by Ehrenberg 
and Hemprich, 74 are common to the Medit., from which it 
would seem that these seas have communicated since the first 
appearance of some existing shells. Of the species common to 
the two seas 40 are Atlantic shells which haye migrated into the 
Bed Sea by way of the Medit., probably during the newer 
pliocene period; the others are Indo-Pacific ^ells which ex- 
tended their range to the Mediterranean at an earlier age. 

The genera wanting in the Medit. but existing in the Bed 
Sea, show most strikingly their diversity of character, and the 
affinity of the latter to the Indian fauna. 


Pteraoeraf. 

Andllaria. 

Siphonaria. 

Limqpoia. 

Stromlrai, 8 op. 

Uarpa. 

Placuna. 

Tridacna. 


Bicinola. 

PUcatula. 

Craraatella. 

Tortrfnella. 

Hagiltu. 

Pedum. 

Trfgona. 

Tarabnu 

Pyramidella. 

Malleua. 

Sangninolaria. 

Ebuma. 

Parmophonu. 

Yulaella. 

Anatina. 

OUva. 

Iferita. 

Perna. 

AqpergiUiiiii. 


Other genera become abundant, such as Conus, of which there 
are 19 ipedes in the Bed Sea, Cyprcea 16, Mitra 10, Cerithium 
17, Pinna 10, Chama 5, Circe 10. 

Persian €hd/. 

The marine ecology of the Persian Gulf and adjoining coast 
has not been yet explored.* The following dieUs were picked 
up on the be^ at Kurrachee by Migor Baker, with many 
otiiers evidently new, but not in a satisfoctory state for desorip- 
tioir. (1860.) 

BoftaBarismirls. Papari penlos. Sigwetiaq^ 

Moras tMOIq^ rar. n oorinifera. OdootomU ip. 

nMBis qindto. Onimnbdis Idaiula. PhonM . 

BaadUtnetraiilaite. Oliva lubiUAU. Flaiuudo sukala. 

H ■pinoM. „ Indosica. Itaiperator SMilla. 

M oroBMiM. oaoilURddra. Monodonta ip. 

nntdBlampM. CypraaLamaitMI. BoUoOoip. 

Bonia^ „ oodlata. BtomaMIla labrieata. 

SMina)piiala. VatleapelUa-tigiiaa. ^ raleifinu 

«na«BdBdto4 0Qivi7»(eypfM j w da t en) ,fcwn tta Pmlm 
ijtdiOt 


1 
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FlMonBftBap^enH. 

n XndftBloa. 

n MleliroBa. 

M daotylosa. 

„ foniciilftta. 

FUen^ tiicarinatufl. 
Nerita OBtnlata. 
DeDtallum octangulatum. 
Bingicula sp. 

Boila ampnlla. 

Anomta acfa»uB. 

„ enigmatica. 
Pecten ap. 

SpondyluB ap. 

Plicatula depressa. 
Mytilos canaliculatus. 
Axca cbli<liiata. 

„ aculptiJis, &o. 
Chamaap. 

Lucina ap. 

Cardium flmbiiatmn. 

„ latuQu 


Oardiiiiii impoUtmti* 

„ paUidom. 

„ aaaimiia. 
Tenns pinguis. 

„ cor. 

,, purporata. 
Meroe Solandri. 

M effossa. 
Trigona trigonella ? 
Artemia angulosa. 

„ exasperata. 

„ Bubroeeat 
Venerapis ap. 
Petricola ap. 

Tapes salcosa. 

„ Malabarica. 
Cypricardia vellicata. 
Cardita crassicostata? 
„ calyculata. 

„ Tankervillii. 
Mactra .Styptics, &c. 
Teliina angolata. 


TtfflSiUi dipa<djd6t« 
XoaodMma BioMAdldiL 
Paamxnc^ia ap. 
Syndoiiuya ap. 

Semale ap. 

8(den ap. 

SdlecartuB politna. 
Donas ac<>rtiiiu. 

„ Bcalpellum. 
Sangninolaiia dipboa. 
ft Tiolaoea. 
ainuata. 

Corbulaap. 

Diplodonta ap. 

Anatina rostrata. 
Pandora ap. 

Marteaia ap. 

Pholaa australis. 

„ Bakeri, Desb. 

„ orientalia. 
(Bfeleagrina p.416). 


At tlie Cargados or St. Brandon shoals, north of MauritiTUi, 
VoltUa coBtata^ Conus verrucoBuSf Fleurotoma virgo, and Turhin^tt 
Belcheri have been obtained by dredging. 

OoUections of marine shells have been made at Madagascar 
and the Mascarene Islands by Sganzin, and at the Seychelleeliy 
Dufo. The number obtained at the latter place was 263, of 
which 220 were univalves. Two of the univalves, viz., Dolium 
galea and Cyproea helvcHa, and two of the bivalves, are found in 
the Mediterranean. 


IX. Austealo-Zblatoio PnoYiBas. 

Most remote from the Celtic seas, province is also most 
unlike them in its fiiuna, containing many genera wholly un- 
known in Europe, either living or fossil, and some v^hich occur 
fossil in rocks of a remote period. The province includes Nen 
Zealand, Tasmania, and extra-tropical Australia, from Sandy 
Cape, on the east, to the Swan Biver. The shells, which are 
nearly all peculiar, have been catalo^^ed by Gray,* Menke,t 
and Eorbes.) Of the following genera some are peouliar 
others attain here their greatest development : — 

^ MviSf kilew Zealand, by Dr. £. Dieffenbadh. Sro., London, 184\ 

t MOLJKaf, HdUandiiB, 1843. . 

i Of the Toyage of ItmietnakB^ 1848-ee, I. 

Sopflini^ by Profeaeor B. Foibea. 
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•Pinnoctopili. 

•SbogimvTaia. 

Cypricardia. 

Imperator. 

•StrothidaHiu 

bjlinpliibola. 

Meaodlenaa. 

Monoptygma. 

PhaflianelUL 

^Txlgoi^ 

Terebiatella. 

Siphonaria. 

ElenchuB. 

aChaxnoBtrea. 

SpirnbL 

Pandora. 

BankivlA. 

^Hyadora. 

<Miva. 

AnatineUa. 

Botella. 

•Myochama. 

Conna. 

Clavagella. 

eHfa/nvumhiimiR- 

CraBsatella. 

Voluta. 

Placunomia. 

PannophoruB. 

Cardita. 

Terebra. 

Waldheimia. 

BiBella. 

Circe. 

Fasciolaria. 

Crania. 


^Some of the genera of this proTince are only met with else- 
where at a considerable distance : — 

Soleiiella^<31iili. Bankiviar-Cape. BliyncboneUa>-> Arctic seas. 

Fanopsa— Japan. Kratuaia— Cape. Trophon— Fue^a ; „ 

M6nooerds»Patap;onia. Solemya— Medit. Aaskninear— India ; Brit. 

Amongst the littoral shells of South Australia are Halioiw 
eleganSf H. ruhicunday and Littorina rugosa. Haliotis iris /tnd 
LiUorina aqualida are found on the shores of N. Zealand ; and 
Cyprcvula umhilicata in Tasmania. 

Mr. Gray’s New Zealand list amounts to 104 marine species, 
among wluch are three volutes, including F. maynifica, the 
largest of its genus; Btromhua troglodyteay Banella argua, the 
great Triton vanegattia ; 6 Cones (all doubtful), Oliva erythroa^ 
tomay Cyprcea caput-aerpentUy Ancillaria auatraliay Imperator 
hdiotr opium y Chiton monticulariay &c. 

Vmua Btutchburyi and Modiolarca trapezina have been found 
at Kerguelen’s Id. and Patella illuminata at the Auckland Ids. 


X. JAPOiao Pkovinoe. 

The Japanese Islands and Corea represent the Japonic pro- 
vince. Our knowledge of its molluscan fauna is scanty, 
notwithstanding the successful researches of Mr. Adams. Up- 
wards of 130 species were collected in the harbour of Decima, 
by Dr. Nuhn, of which 113 were Prosobranchiates. 


Ootopdi aicolatas. 
Sepia ohtyBopthalma. 
Sepiola Japonioa. 

Ooaw Sieboldi. 
BSmotoma Coreaaica. 
TWabmaerotina. 

„ itylata. 
Ebuma Japonioa. 
OjKBii Japonioa. 
Httre* S o ryp te n^ 

M snrttinif. 

„ plontor. 


Pnrpura, S ap. . 

Fneua. 

CanoeUaria nodulifera. 
Hltra. 

StrombuB oomigatuB. 
Cypraa Itmbriata. 

„ mlliiuriB. 
UangeUa, 4 Bpk 
Triforis, 5 ip. 

Katioa, 5 sp. 

Troohu, IS Bp. 

Badioa biroatria. 
Oeritbium longicandatnm. 
Ipipeaator OnUfordiBB. 


HaliqtiB J^ponka. 

„ diBcna. 

„ glgantea. 
Bulla Coreanica. 
Siphonaria Coreanica. 
Pecten aapeodatitB. 

M * Jap on i o ne. 
Spoudyloa Cmniagii. 
Nttoula mirehilia. 

„ Japonic 
Cardinm Beohai. 
O ra aa a tel h i eda a titea aii . 
Xk^ptodontaalata. 

„ OoreiBioa/ 
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IsooMdia l^oltldaaA. 
renus Japonic^. 
CyoUna orientidla. 
Gytherea petechialii. 
AztemiiMricea. 



Artemis SiebddL . 

Circe StatMii. 
Tapes Japoniot. 
Fetriccda radiate. 
Solen albidus. 


'pNiopma Japonioa. 
TeretiralolisaJapoalea. 

^ angwte. 

Waldheimia Giayi. 
TeretjrateUa Ooreanioa. 
„ rubella. 


XI. Aleutian Peovincib. 

The Boreal province is represented on the northern coasts of 
the Bacifio, where, according to Dr. Middendorff, the same 
genera and many identical species are found. In addition to 
^ose indicated in the Arctic list (p. 67), the following species 
occur at the Shantar Ids. in the Sea of Oohotsk (0), Saghalien, 
the Kuriles (K), Aleutians and Sitka (S). 


Patella (scmra). S. 
AcmmktZsp, S. 

Pilidium eommodum. O. 
Paludinella. 8 sp. O. 
littorina, 6 sp. O. K. S. 
Tarritella Esohriohtii. O. 
Margarita sulcata. A. 

Trochus, 6 sp. S. 

Scalar!^ Ochotensis. 

Crepidola Sitchana. 

„ minuta. S. 

M grandis. A. 

FlasareUa Tiolacea. S. 

M aspera. S. 

Haltods Kamtschatica. 

„ aquatilis. BL 
Velatixiaootiacea. K. 

„ cryptospixa. O. 
Tridiotrtqpii inemiis. S, 

Pnrpoia deoemcostata. (Mid.) S. 
„ FreycinetL O. S. 
n septentritmaUs. S. 
Pleorotmna Sobaatarica. 

„ simi^ex. 0. 

Mnrex monodon. 8. 

„ lactnca. S. 

Fumis (Ghrysodomus) Sitohensie, 
^ « deoemcostatus. A. 

M Scbantariciis. 


Fusus Behxingii. 

„ Baerli. A 
luriduB. S. 

Boccinum nndatum var. Schantaricum. 

.. simplex. O. 

„ Ochotense. 

„ canoeUatum. A. 

„ ovoides. O. 

Pisania soabra. A 
Bullia ampullacea. 0. 

Onychoteuthis Kamtachalica. 

Terebratella frontalis. O. 

Placunomia macroschisma. 0. 

Pecten mbidus. S. 

Crenella vemicosa. O. 

.. cultellus. Kamt 

Nncula castrensis. S. 

Pectunculus sej;>tentrionalis. A 
C^rdita borealis. 0. 

Oardium Nuttalli. S. 

„ Califomicum. S. 

Saxidomus Petiti. S. 

„ gigantens. S. 

Petrioola cylindraoea. S. 

„ gibba. 8. 

Tellina lutea. A nanite. 8. 

M edentola. A 
Lutraria maxima. 8. 


The inflnence of the Asiatic coast*ourrent is diown in the 
presence of two species of Haliotis, whilst affinity with the ffintta 
of W« America is strongly indicate by the occurrence 
($cmra)f three species of two of Fumrella, and qpecios 

ci BvifUa^ FXaxmxmia^ Cardita, SaoBidomw^ and Pdrieoia^ whkh 
ase mcxe ahondant^ and range farther north allies ip 

the Atiantio. 
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Additional information on the &Tma of this proyinoe has beei 
recently supplied by Mr. Lord, the naturalist to the Britisl: 
North American Boimdary Commission Expedition, and by Dr. 
Eennerley, the naturalist to the American North*west Boundary 
Exploring Expedition. The results obtained are discussed by 
Dr. P. P. Carpenter.* 

Provinces on the Western Coast of America, 

The moUusca of the Western coast of America are equally 
distinct from those o{ the Atlantic and those inhabiting the 
central parts of the Pacific. 

Mr. Darwin states in his Journal (p. 391) that ** not one single 
sea-riiell is known to be common to the Islands of the Pacific 
and to the west coast of America,*’ and he adds that ** after the 
comparison by Messrs. Cuming and Hinds of about 2000 shells 
from the Eastern and Western coasts of America, only one 
single riiell was found in common, namely the PurTpura jpatuta^ 
which inhabitsthe West Indies, the coast o^ Panama, and the Ghd- 
lapagos.” Even this single identification has since been doubted, 
lifc. Cuming, who resided many years at Valparaiso, did not 
discover any West India specimens on that coast, and M* 
D’Orbigny makes the same observation. On the other hap'i 
M. Mdrbh, of Copenhagen, says he has received Tellina Cjpercu^ 
lata and Mactra alatq ^m the west coast and also from Brazil ; 
and M, Deshayes gives the following extraordinary ranges in 
his Catalogue of Veneridce in the British Museum — 

Artemis angulosa, Philippines— Chili. 

Cythereaumbonella, Bed Sear— Brvil. 

„ maculata, W. Indies — Philij^ines, Sandwich. 

„ circinata, W. Indies— >West coast America. 

In these instances there is doubtless some mistake, either 
about the locality or the shell. As regards the last, Mr. Garrick 
Moore has shown that the error has arisen from confounding 
the Cytkerea altemata of Broderip with C, circinata of Bom. 
M. D’Orbigny collected 628 species on the coast of S. Amerioa, 
— 180 from the eastern side, and 447 from the Pacific coast, be* 
sides the Siphonaria Lessonii which ranges from Valparaiso in 
(fiiili to Maldonado on the coast of TJruguay.t These sheUs 
briong to 110 genera, of which 55 are common to both coasts, 

* Biltiah ANOolstion Beport for 1868;. 

t Tha dlapealoa of thli coast ihoU may parhapa have taken place at the time when 
the okanitel of the riter S. Ona fonned a atnlt^ the Aflantio and Paoiao 

eoeMW. tike that of XaaeUan. (Darwin, p. Itl.) Hr. Ooethony makea S 
/effonS, nearly mooth, Atianiio coast; Xastanfiott, ribbed, PadSo ooaat; and Jt 
kriwwki, thin, Obliqne, Fnagia. 
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wMh H m peculii^ to t^e Papifio, and 21 to the 8id& 

<rfS* America; en e:^traordina^ amount of di7ei«^> 
ftble pariily to the different oh#mote|r of the ^ pofistt— the 
eauton low, sandy or muddy; the weet^sm irifh deep 

water neax ^e shore.^ 

The comparison of the shells of Eastern and Western Aipeiioa 
is of considerable interest to geologists ; for if it is true thal 
any number of living species are common to the Pacific and 
AtLantio shores, it becomes probable that some portion of ihf 
Isthmus of Darien has been submerged since the Eocene Tea 
tiary period. Any opening in this barrier would f^low the 
Equatorial current to pass through into the Pacific — there 
would be no more Gulf stream — and the climate of Britain 
might, from this cause alone, become like that of Newfoundland 
at the present day. 

Although geological researches seem to show that not only 
the Isthmus of Darien, but even the Bocky fountains, were 
sufficiently submerged during the Miocene Epoch to allow of 
the free intermingling of the waters of the Atlantic and Pacific, 
yet the special temperate molluscan fauna of E. and W. America 
are very dissimilar. There are no grounds for believing a single 
species to be identical. There are, however, a large number of 
species (upwards of 50) living on both sides of the northern por- 
tion of the continent, and the majority of these exist in the 
British seas. 


« Xn. Californian Province. 


The shells of Oregon and California have been collected and 
described by Mr. Hinds, T Mr. Nuttall,J Mr. Couthouy, natu- 
ralist jof the American Exploring Expedition ;§ Mr. Cooper, 
Dr. Gould, Mr. Binney,|| Dr. Kennerley, Colonel Jewitt, and 
others. If 


SheUe common to U. California and Sitka, (Middendorff.) 

Xittadna modesta. Trochiu ater. Trochof eiOToaaqibaliia. 

„ aspera. „ moBstus. PetricoU o^ixidraoeik 

NteneOa violacca. „ FokkeaiL Latraria maximt. 

„ an>era. 


. * Yorege V An^riqne M£ndlonale. 1847, t v. t. 

t YefHSb or HJ1.S. Sulphur; Zoology by B. B. Hin(to,‘4to. 1844. 
i Daaaribod by T. A. Conrad. Joum. Acad. N. S. Fblladelp)iiat 18M. ^ 

I io Boat. Nat. plat Soc. Proceedings, 1848; and (T. B, fisped* 

^ MoMofos, with Atlas. 4to. phttad. 1^ 
i telljtyatiyia for a railroad route from tfae Missis(|ip|d to Uie Pan 
f p. |i»4;|ai;^nter cn ICoUusca of Weat Ooast of Nortli Amarlos. : 

Boportisriaaa. 
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8oaxody my ai# common to thia proTince (extending 

from Fagot Sound to tiio peninsu}#) md the Bay of 
whioii b^ongo to the Panamio province. The most uz^Kurtont 

f meraaie (Suton, 18 species; Acmea, 11 i^ecies; Fissm’ella, 
species; Haliotis, 6 spedes; Trodius, 15 ^cies; Purpurai 
9 q>ecies. The following list probably contains some sheHs 
which diould be refSsrred to the Fenamic province. 


Fubiis Oiegonensis. 

orez Nuttalli. 
Honooeros unicarinatos. 

M poactatof. 
Cancellaria arceolata. 
IMvia Califomica. 
Katica hercnlea. 

„ Lewisii. 
Calyptnea fastigiata. 
Crepidnlaexuviata. 
y, navicelloidos. 

,y aolida, &c. 

Impraator Biuchii. 
Haliotia Cracherodii. 

„ lulgens. 
ff comigata. 
Fiararella crenidata. 

M cucuUata. 

PonotureUa, 2 sp. 
Deotaliampolituin. 
Patella, 15 ep. 

▲omaa icabra. 

H pintadina. 
Ohitan Idertensii. 


Chiton scrobiculatuSy &c. 
Cleodora exacuta. 

Waldheimia Californica. 
Diacina Evousii. 

Anomia pernoidcs. 
Placunomia cei»u 
Hinnitee giganteus. 
Perna, 1. Pinna, 2. 
Mytilus, 1. Pecten, 2. 
Mytilimeria Nuttalli. 
Modiola capax. 

Chama lobata. 

Cardita ventricosa. 
Cardimn, 4. 

Lucina, 8« 

Ghirouia Laperotuii. 
Solecardia ebnxnea. 
Yenos Californieusis. 

„ callosa. 

Artemis ponderoso. 
Saxidomns Petit!. 

„ KottalU. 


Saxidomns gigantena. 
Venerupis cordieri. 
Petricola mirabilis. 

Mactra, 2. Ponax, 1. 
Tellina Bodegensis. 

y, secta, &c. 

Semele decisa. 

Cumingia Californica. 
Sanguinolaria NottallL 
Lutxaiia Nottalli. 

Flatyodon cancellatns. 
Amphichasna Kindeimanni. 
Lyonsia, 1. Thracia, 1. 
Pandoray 1. Saxicava, 2. 
Cyathodonta nndtilata. 
Sphenia Califinnica. 
I^riploma argentaiia. 
Solecurtus aid>terea. 
Macbaera lucida. 

yy ipftTtmft- 

Mya tnmcata. 

Paoopsa generoM. 

Fholas Califoroica. 
yy concamerata. 


Xm. Pakamio Fbovikce. 

The Western coast of Ameiicay &om the Gulf of California to 
Payta in Peru, forms one of the largest and most distinct |no> 
vinces. The i^eUs of Mazatlan and the Gulf have been imper* 
fectly catalogued by Menke. Tbe Mazatlan moUusks have 
been examined by Mr. P. P. Carpentery who enumerates 654 
species. The total number of marine shells known belonging 
to this province is 1,341. Amongst these are included 27 
Qhitonidss, 13 Acmssidse, 18 Fissurellidse, 64 Trochoidfe, 28 
OalyptrsBito, 6Q Pyramidellidis, 59 Bupcinidss, and QO ^uri* 
oidffi. The gulf of Oolifomia, together with the adiaoent opABt 
as frur as Masatlan and St. Bias, Imyidded 768 shells (592 uni- 
valves and iiffd of which 439 also occur in th4 Gulf of 

Panama, whBe 117 extend into Si America; 635 i^peoies are 
known from the Gulf of Panama; of theesi 266 are peculiar to. 
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tho diBtriot, laid 163 also occur in S. America. The lituia of 
the Fenama province is remarkably distinct from the other W. 
American provinces, and especially tihe Caribbsean. At one 
time it was thought that it did not possess a single species 
identical with any occurring in the West Indies or the east side 
of America. Dr. P. Carpenter, however, has shown that 35 
marine shells (15 univalves and 20 bivalves) occur on both sides 
of the Isthmus of Darien, and this number has been lately 
increased. 

A few of the species even extend as far as W. Africa accord- 
ing to Dr. Carpenter; he mentions 15, and among them the 
following : — Crepidula ungut/ormis, C» acideata, Hipponyx ontt- 
quatua, Bankivia variana, Natica maroccana^ Marginalia caerulea-- 
cena, Nitiddla guttata^ Purpurapanaa. Five species are common 
to Mazatlan and the British coasts, viz., Kellia auborbicularia, 
Laaea ru5ra, Saxieava arctica, Cytheraa Di<ma^ Hydrchia vlvea. 
Still more remarkable is the absence of resemblance between 
the faunas of Panama and those of the Indo-Pacific area, there 
being only seven forms common to the two. Thus, Cytheraa 
pdiMalia occurs in Japan; Naaaa aeuta^ in Australia; and 
Oliva Dudoaiif Natica maroccana^ NitidaUa criharia^ Hipponyx 
larhcdua^ AT, Qrayanua^ are scattered over the Pacific ocean. 

The river-openings of this coast are bordered by mangroves, 
amongst which are found Patamidaa^ Areas, Cyrenas, Potamo- 
myas. Auriculas, and Purpuras, whilst LtfforincB climb the trees 
and are found upon their leaves. The ordinary tide at Panama 
amounts to 16 or 20 feet, the extreme to 28 feet, so that once a 
fortnight a lower zone of beach may be examined and other 
shells collected. The beach is of fine sand, with reefs of rooks 
in the bay. 

GdHapagoa Idanda , — Out of 111 sea-shells collected here by 
Mr. Cuming, 43 are unknown elsewhere ; 25 occur in Masathm, 
22 in Centr^ America, 38 in Panama, but only 11 in South 
America. 

^ LiiitofidahdUcommmtoPanamatmdthaikd^^ 

Ooliimliell«B|grk«ia Tmtliidlls omts. 

lOlmtriatif. BidnaUreetivift. PtovoloiMMesiitifoi. 

jPllBiffii piinteortaOu. CiMif coarctaU. ttppoojrxnidlata. 

ewewaeavoUiieniif. OniadatiibercBloaft. n a mrall a waninli warn . 

O gasittll aiInBnantarfak Conva bnumeiis. ^ 

^ trfoaaaUfara. „ wot, 

^ h ateMU mis . Stranlraf graavilaftai. 
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StromlNU gracilior. 

Kores wytliroftomiit. 

„ MgiW. 

„ imperialif. 

„ »dix. 

„ braidca. 

H monoeeros, fto. 
Bapana muricata. 

H Xiocquifomois. 
Myi^oa patnla. 

Bidnola clatbrata. 
Pntpura, many ip. 
ICooooeroe, many sp. 

brevidentatofl. 
M cingulatus. 
Clavellaf diatorta. 

OUva poiphyria. 

tf ■pteadidnla, &o. 
Koithia priatia. 
Haipacnnata. 
ICalearingena. 
liitraInoa,&o. 
Terabmluotnoaa, &c. 
Coniia regularia, &c. 
Plmvotmna, many ap. 
Oanoallaiia gonioatoma. 

„ caaaidiforaiia. 

9, chryaoatoma. 

OoinmbeUa, many ap. 


Panama $hM$. 


CMtimbaQa atrombif onnia, 
ICaiginalla cmta. 

OypnM nigro-ponotata. 
Trivia. 

Pymlavantriooaa. 

Natica glanca. 

PU«<Vtia hongaricoidea. 


Peoten magniflcna. 

Aroa lithodomna, &e. 
Pectuncuhii taaaeUatos, fte. 
Nnonla exigna. 

Leda,6ap. 

Oaidinm aenticoattm. % 
M macnlotiim. 


CmcUmlnm aoricnlatnm, ftc. Cardita latiooata. 


Trochita mamUlaria. 


Oonldia Padflca. 


Crepidola arcnata, &c. 
littorina pnlchra. 
Torritella Cahforoica. 
Tnmcatella, 2 ap. 
CcBcnm, 8 ap. 

Imperator imguia, &c. 
Trocbua pellia aerpentia. 
I^trinella. 12 ap. 

Nerita omata. 

Patella maxima. 

Piacina atrigata. 

M Onmingil. 
Lingula aemen. 

„ albida. 

„ andebardi. 


Cytherea, many ap. 
Venua gnidia. 

M hiatrionica. 
Artemia Punkeri. 

Trigona craaaatelloidea. 
Cydina aubqnadrata. 
Venenq)ia foliacea, 
Petricola Cdiio mica <U fco . 
Tellina Bumeti. 
CniniDgia coarctata. 
Semele, 7 ap. 

Saxicava poiparaacena. 
OaatTochmna. 

Sdecnrtna locidua. 
Lyonaia brevlfirona. 
Pandora arcnata, Ac. 
Pholaa melanura, ftc. 


Placunomia foliacea. Parapbolaa. 

Oatrea wquatorialia. Jouannetia peotinata. 

Spondylua princepa. 


XIV. PEKTTVIAir Peoviwce. 


The coast of Peru and Chili, from Callao to Valparaiso, affords 
a large and characteristic assemblage of shells, of which only a 
small part have been catalogued, although the district has bm 
well explored, especially by D’Orbigny, Cuming, and Philippi 
M. D’Orbigny collected 160 species, one*half of which axe 
common to Peru and Chili, whilst only one species {Siphmaria 
Luwnit) found at Callao was also met with at Payta, a little 
beyond the boundary of the region. Mr. Cuming obtained 222 
q[>eoie8 on the coast of Peru, and 172 in Chili. Hupd has 
described 201 species in Gay’s work on Chili. The island of 
Juan Fernandez is included withip ihis proyince. Only a frw 
of the PeruTian moUusks can be here enumerated. 


Onyohotoiithli perwtopttra. Piph^UdU Ouried. 

— PottflrabnmdiMu 


JBoito lodt. Aplyiis Inca. 

Porit PwruvUna. TonuodUi vmiwU. 

B 3 


Ghiimi, many Ip. 
Pat«Ua aewim. 
Aomaa tciitiim. 


Craefbulum Ugiiaiiiifla 



82 


MANUAL or THE MOLLUSCA. 


Trodiita radians. 
CSrepidula dilaAata. 
Fiseur^a, many sp. 
Iiiotia Cobijensis. 
Gadinia Pemviana. 
Zdttorina Peruviana. 

„ arooeana. 
Biisikna Inca. 
^"Canoellaria buccinoides. 
Sigaretus cymba. 

Fosus Fontainei. 

Marex horridud. 

BaneUa ventricoso. . 
Triton scaber. 

Naasa dentifera. 
Colmnbella sordido. 


Oliva Peruviana. 

Bapana labioea.. 
Mouoceros gigantoufl. 

„ crassilabrb. 

„ acumlnatus. 

Puii)ura chocolate. 
Concbolepas. 

Mitra maura. 

Terebratella Fontainei. 

„ Oliilensis. 

Discina lamellosa. 

„ laevis. 

rholas subtruncata, &c. 
Lyonsia cuneata. 


Solen gladiolus. 
Soleourtus Dombeyi. ' 
Mactra Byronei^* 
Mesodesma Cldie^. 
Cumingia lamellt^ ' 
Semele rosea, ko, 
Petricola, many [|p. 
Saxidomus opaon^, ^ 
Cyclina Kroyeri. 

Venus thaoa. 

Crassatella gibboea^ 
Nucula,many8p. 

Leda, many sp. 

Solenella Norrisii. 
Lithodomns Peruvianus. 
Saxicava solido. 


XV. Magellanic Province. 


This region includes the coasts of Tierra del Fuego, the Falk- 
land Islands (Malvinas), and the mainland of South Amenca. 
from P. Melo, on the east coast, to Concepcion, on the west. It 
is described by M. D’Orbigny and Mr. Darwin (Jounu^, p. 177 
et seq.). Philippi also has given attention to it ; he assigns 88 
species to the district near tho Straits of Magellan. Id 

^cies are known from the Malvinas, and 11 of these l^y^ not 
b^n met with elsewhere. The southern and western coai^ are 
amongst the wildest and stormiest in the world; glaciers in 
many places descend into the sea, and the passage round Capo 
Horn has often to be made amidst icebergs floating from tbo 
south polar continent. The greatest tides in the straits amount 
to 60 feet. ** In T. del Fuego tho giant sea-weed (Macrocyetis 
pyrifera) grows on every rock from low- water mark to 46 
fathoms, both on the outer coast and within the channeis ; it 
not only reaches up to the surface, but spreads over many 
fathoms and shelters multitudes of marine animals, including 
beautiful compound Ascidians, various patellifonn shells, TrocM, 
naked mollusca, cuttle-fish, and attached bivalves. The rods, 
at low water, also abound with shell-fish which are very dif- 
ferent in their character from those of corresponding northern 
latitudes, and even when the genera are identical the specif are 
of mu^ larger size and more vigorous growth.”* 

BhdU of the Magellanic Province (* Falkland Idan4f)# 
Bi P CliHini •atarcticum. Monoceros imbricatui. 

„ Ponovanif glabratoi. Yolata IC^EillanloA 

Btfaseoch l i dfatn * »» calcf^. ^ jpciHg. 

* ymiMiili here the chief iupport of the nattvea m wdl ai of Om wild 
M haihour a aea-otter wm killed in the act of cuiyliig to its hole p 
TotatOiiad la T. del Faego one wu aeen eating a cuttle>ilah«--tZ>anohi. ~ 
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Kfttioallmbats. 
Lamdlaria aataretiea. 
liltorina oaliginoss. 

*Scaliria^y^* 
i^eoliif . 

Orepidiilft PaUgonioa. 
Trocliuf Patagoniooi. 
*A(a^gai^ ICalTinw. 
»Sclasurella oonioa. 
*Piaaarellaradiota. 
Funotuidla oonica. 
Nacella cjmbiilaria. 
*PatoUa 4eaaxata. 


*Pat^ barbaro. 
f n aebrixia. 
Siphonaria lateralis. 
C^toQ BOtiger. 
Pori* loteola. 


Fecten oornew. 
Hytilus Magellanicua. 
*Mo(IU(darca trapezina. 
Leda BQlcitlafta. 
*Caidita TbonaraU. 
*ijtarto longiroetiiB. 


jB(di 0 Patagonica. 
*^SpongiobrancLaMu 
Spiralis t cucallata, 66? S. 

Terebratella crenolata. 

* „ Hagellanica, many 

▼arieties. 

Waldheimia dilatata. 
Pecten Patagonicus. 


*Veiiti8 exalbida. 
^'Cyamimn aotaxeticiim. 
liactra ednlis. 

*Ly(mBia UalTinenais. 
Pandontcistnla. 
Saxicava aataredca. 
Octopus megalocyaUmi. 


XVI. Patagoniait Peovince. 

Prom S. Oatharina, south of the Tropic, to P. Melo. This 
coast-line has shifted considerably since the era of its present 
fauna. M. D’Orbigny and Mr. Darwin obseri^ed banks of recent 
shells, especially Potamomya laUata, in the valley of La Plata 
and the Pampas around Bahia Blanca. Mr. Cuming also met 
with VohUa Braailiana, and other living shells, in banks dO 
miles inland. Of 79 shells obtained by M. D’Orbigny on Ihe 
coast of N. Patagonia, 51 were peculiar, 1 common to the Falk- 
land Ids., and 27 to Maldonado and Brazil. At Maldonada 37 
species were found, 8 being speciaL 10 common to N. Patagonia, 
2 to Bio, and 17 to Brazil. Of the latter 8 range as ifur as the 
Antilles ; viz. : 

Crepidula tculcats. Mactra fragilis. Modiola viator. 

„ inrotea. Venus flezuosa.* PUcatula Barbadeosis. 

Pholiis costata. Lucina semi-reticulata. 

At Bahia Blanca, in lat. 39^ S., the most abundaQ.t 
observed by Mr. Darwin (p. 243) were 

Oliva anrlcolaria. Oliva tehaelchaxia. Vdata angulata. 

M puelchana. Voluta A»siliaoa. Terebra Patagonica. 

M. D’Orbigny's list also includes the following genera and 
species: — 


Octopus tobnelohiia. 

iBolk. 

Leda. 

Cotumbolla sertularium. 

Paludestrina. 

Cythoiaa. 

Bulliaglobiik»a. 

Scalatia. 

Pstiloola. 

Pleurotoma Patagonica. 

Katioa. 

Ooibnla. 

BJasureUidisa megatroma. 

Chiton. 

Pinna. 

Biaopwa abbroviata. 

Solon. 

IfytiliM. 

Porlploiiia oomprsBsa. 

Lotrada. 

LithodoBBi 

Lyoasia Patagonica. 

DonaoUla. 

Feotea. 

Sdocurtui Ptatansk. 

Knoola. 

Ostrea^ 


• Tfwvarietj pt Itea/ianiosa found at cmbedirtiiigiiiahadftmOal^ 
ISdiaa dMU, irtdoh k tho ol 
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XVII. Oakzbbbae PBOToros. 

The Ghilf of Mexico, the West Indian Idands, and the eaetem 
coast of South America, as four as Bio, form the fourth great 
tropical region of marine life. The number of sh^ is esti- 
maied by ^f. 0. B. Adams at not less than IdOO species. Of 
these 500 are described by M. D’Orbigny in Bamon de la Sagra’s 
History of Cuba, and a small numl^r of the Brazilian species 
in the same author's Travels in South America. A list oi the 
Barbadoes ^ells has been given by Sir B. Schomburgk. 

The coasts of the Antilles, Bermuda, and Brazil, are fringed 
^th coral reefs, and there are considerable banks of golf-v^ 
at some distance from the coast of the Antilles. 


Weet India ShdU, 


ArgoaMniti. 

Ommastreidiea. ClaodOTa. 

Ohalelropis. 

Octopus. 

Sapiotenthis. Oraseis. 

lanthiaa. 

Flnlonexis 

Sepia. Cuvieria. 

Olanous. 

Loiigo. 

Spimla. Atlanta. 

NotaiehnaPlaL 

Grtuchia. 

Onychoteuthis. 

Hyalea. Oxygryus. 

Aplyaia. 

Stranbns 

CiaTatnla letNra. 

Hipponyx nitrula. 

M pugilis. 

Maiginella. 

Pfleepsls mUitarla. 

lfw«z ctlcitrspa. 

Erato Maugeritt. 

Calypixma equestris. 

Pisuia articulata. 

Oyprmimns. 

Crepidnla aculeata. 

„ tatinella. 

,t exanthema. 

Patella leuoopleanu 

Tttton pUearis. 

t, spurcat&o. 

Chiton squamoeuB. 

„ cutacens. 

IMria pediculoB. 

Hydatina phyais. 

Ftmmoiio. 

Omlom gibbosum. 


FaaoUdaria tnUpa. 

Katica canrena. 

Boodiardia tulipa. 

Lagena ocellata. 

Pyramidella dotabrata. 

Piaoina antillaruni. 

Caneellaria reticulata. 

Planaxis nucleus. 

- 

Fulgur aruaanm. 

Littoiioa sic-zao. 

Placunomia foliata. 

Teiibra adcularis. 

H 

Plicatula eristata. 

Myristica melongena. 

t, lineolata. 

Lima scabra. 

PuTon potnla. 

Tectaria muri jata. 

Mytilui exustus. 

., deltoidea. 

Modulus lanticularis. 

Lithodomus daotylw. 

Oniatia ooiacos. 

Fossarus. 

Aroa Americana. 

Cassia tuberosa. 

Tnmcatella caribbma. 

Toldiateliinoidea. 

ft 

Torinia ejlindraoaa. 

Obama aiutoalla. 

n Madagascariensis. Torritalla azolata. 

N maeiuphylla. 

OoloolMllamarcatoria. „ tmbiieata. 

Oaidium tairlgatea. 

,, nitidatao. 

Troehuspica. 

LuefaMtigriiia. 

TdravaapertUio. 

Imperator tuber. 

w PaoBiylfaaton. 

„ mtBrica. 

H caloar. 

•f Jamalotasiaf 

fJbmhnaXHmaSM, 

FIsfurdOaLlstari. 

OoiMitobfiata. 

« sogolata. 

» nodosa. 

OnralUnplmga. 

^ jMpidea. 

n Barbadensls. 

OmaalaOa* 

n, df^fKa, Ao. 

Verita. 

Oouldiaparfa. 

liailiiiH glatinti 

MOaa. 

▼mapaiUik 

Pmt ysriwt, kc. 


m diewe* 
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OythflfMdioM. 


w drcfante. 

H gigUtM. 
M HocaoML 


Aitemit oonoentrioa. 

„ IndsuOii. 
Cyoliiui Mceata. 
MgoBft maotxoidaa. 
Patrioola lapicida. 
CapaaU oocdnea. 
Tellina Braziliana. 

„ bimacolata. 


StrigiUa oamaria. 
Saraela ratUnOata. 

M Tariegata. 
CtanUagia. 

Ipbigenia BraaOianaia. 
Botzwiallaeata. 
Periploma ioaqniTalTia. 
PhoiadciBya Candida. 


XVIII. Teaks- Atlaittio Pbovikob. 


The Atlantic coast of the United States was supposed by Prof. 
£. Forbes to consist of two proyinces : (1) the Ftrytnian, from C. 
Cod to 0. Hatteras, and (2) ^e Carolinian^ extending to Florida; 
but no data were supplied for such a diyision. The total num- 
ber of mollusca is o^y 230, and 60 of these range farther north, 
1 5 being moreoyer common to Europo. These two regions are 
sometimes treated of together as the Pennsylyanian proyinoe. 

Dr. Gould describes 1 10 shells from the coast of Massachusetts 
south of Cape Cod, of which 50 are not found to the northward, 
but form the commencmnent of the proper American type. The 
shdls of New York and the southern Atlantic StatM are de- 
scribed by De Xay, in the €ealb Natural History of New York ; 
this list supplies 120 additional species, of which at least a few 
are stragglers from the Caribbean proyince; e.g, ChamaareimMif 
Iphigtnia IcevigaUt, Oapwla deflorata,^ 


1C. ICttMKiuMtts. T. New York. Sa Soath Carolinn. F. norida. 


Conniiiiaf. F. 

Futut clnabMa M. SC. 
Naacnce'.^tote. M.F. (Mex.) 
tvMttatn. M. SO. 
vibex. M. F. (Mexico). 
Fwim Flotidniin. (ICex.) 
Terebndiilooatn. Y. SC. 
Pyrolnl ptpTinoea. F. 
Fidgwearion. H. SC. 

M cannUeaktnm. M. SC. 
OUvnlltenta, SC. 

MaigfaMDn canan. F. 
FaacMviadiatana. SC. (Max.) 
Oolamballaavanu 1C.T. 
B a nana caadata. M.T. 
MillaadniiUcata. T. Sa 
Sigsratnapenpaetima. .Q. SC. 
SoalarfaUiiatta. M. SO. 

» nmuairiata. 1C. T. 
w tnWiiata. xa 


• Hm aaiHdMlIa^af fha UaltaA 


Caritliiain ferrugineum. F. 

„ 4 ap. M. 

Triforia nigro-cinctna. M. 
Odoatomia, 6 ap. M. Y 
TnnitaUa intenrnpta. 1C. Y. 

w ooQcava. SO. 

(yennetna Ittsoteioalia. ILt) 
CalTpInaa atriata. Y. 

Orapidala coinrexa. 1C. T. 

n foniieata. 1C. F. (Max). 

Littoriaa inotata. T. 

FiaaareUa altenata. (Saj) f 
Chiton a pknl ataa. lC.8a 
Tbrnatanapim 0 feo.aMata. ItT. 

Bidlainaoii^ MLY. 


Oatraa aqneatria. sa F. 
Faetaa iiradlaas (aea/lqi). 
ATionla Atlaatiaa. F. 
MptOna tanoophaalMk Sa 


tava alao baaa aaQaolid isd SaaodbailF 


iiF, Is liNi^ Oosiad, tad 
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ModktoCtooHiiwifta. 

« IpBeatida. ^T. 
Pfamaniiirioata, 80. 
AmposiAeroM. 80. 

„ fveHtk, M.F. 

ificongrnsi* SO. 

M tzansvena. M. T. 
SdemTaTelirai. M.Y. 

M borealis. M. 
CardiomTentricoBum. SC. 

^ Mort(mL H. Y. 
Ludna oontracta. Y. 
Astarto AtoonL Y. 

H bilannlata. F. 
Gazditaiacrassata. F. 
YenoB mercenada. M. SC. 
„ Mortoni. SC. F. 

M gemma. AL Y. * 
Artemis diacuB. SC. 
Petxiooladactyliis. M. SC. 
„ pbdadiformis. Y. 


ICaotra a imlli f. SO. M« 

„ soUdiSBima. X. Y. 

„ lateralis. H. T. 
Lotrarialineata. F. 

„ caaalicolata. Y. F. 
ICesodesma aretata. X Y. 
TeUinatenta. M. SC. 

„ 8 sp. SC. F. 

Semele aqualis. SC. 
Comingia tellinoides. M. 
Ponaz foBsar. Y. 

^ variabilis. O. F. 
Solecurtas fragiliB. M. SC. 

caribbsns. H, F. 
Coibula oontracta. M. F. 
Periploma Leans. H. Y. 

„ papyracea. M". Y. 
Lyonsia hyalina. Y. 
Pandora trilineata. M. F. 
Pholas costata. SG. F. 

„ Bcmicostata. SC. 


LAND REGIONS. 

Diitribuiion of Land and Fresh-water Shells, 

Sho boundaries of tbe Natural-history land-regioiuf are more 
distinctly marked^ and haye been more fully investigated, than 
their counterparts in the sea. Almost every large island has its 
own fAuna and flora ; almost every river system its peculiar 
fl?6eh-water fish and shells ; and mountain-chains like the Andes 
appear to present impassable barriers to the ** nations** of 
ftnitniilB and plants of either side. Exceptions, however, occur 
which show that beyond this first generalisation there exists a 
higher law. The British Channel is not a barrier between two 
provinces, nor is the Meditenanean ; and the desert of Sahara 
separates only two portions of the same zoological region. In 
these and other similar izutancos the ** barrier ” is of later date 
than the surrounding fauna and flora. 

It has been often remarked that the northern pmrt of inap 
of the world presents the appearance of vasUy-extended, oonti* 
nenial plains, much of which is^ geologically speakn^, new 
land. In the i^uthem hemisphere the continents topw xoto 
promontories- and peninsulas, or have long since brok^ ^ inio 
ialiHids. Connect^ with this is the remarkable £mI that only 
axoimd the shores of the Arctic Sea are the same and 

» tke three prmcii^ lines 
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lurp mnoii- 

giTO to laexo identic of feiup^ ; the^axe xvq^hood by £mily 

resembWoes, and at last even &e fiunilies of aDUCi^ ind planto 
become in great measure distinot, not only on tie great conti- 
nents, but on the islands, till every little rock in the ooean has 
its peculiar inhabitants— the survivors, seemingly, of tribes 
which the spa has swaUovred up. (Waterlmuse.) 

The pwo largest genera, or prinmpal types of the land and 
fresh-water shells, MeJia and Unto, have an almost uniTersal 
range, but admit of many geographical subdivisions.* Amongst 
the land-snails are several species to which a nearly world- wide 
range has been assigned, sometimes erroneously, as when J3<dtx 
ctcairicosa is attributed to Senegal and China, or Belix simtlans 
Fer. to Brs^ and India ; and often correctly, but only becaupe 
they haye been carried to distant localities by human agency. 
Land-snails are in favour with Portuguese sailors, as ** live sea 
stock ; ” and they have naturalised the common garden-snail of 
Europe {Htlix oaperBo) in Algeria, the Azores, and Brazil ; and 
ITelia: at Teneiiffe and Mte. Video. AcJiatina ftdica has 

been taken from Africa to the Mauritius, and thence to Calcutta, 
where it has been established by a living naturalist ; and ffdix 
hortemis has been earned from the old country to America, and 
naturalised on the coast of New England and the banks of the 
Si Lawrence. Bulimua QoodaXU, indigenous to the West Indies 
and S. America, has been introduced into English pineries and 
to Mauritius. Hdix pukkella, one of the small species found in 
moss and decayed leaves, inhabits Europe, the Caucasus, 
Madeira, the Cape (introduced), and N. America as &r as the 
Missouri. Helix cdlaria inhabits Europe and the Northern 
States of America, and has been carried abroad with the roots 
of plants, or attached to water-casks, and naturalised at the 
Cape and New Zealand. TeeiaceUa maugeih&s been transported 
from the Canary Islands to England. 

The fresh-water Pulmonifera — Limncea, Physa, PlafwM$^ 
Ancylue — and the amphibious Succinea, have a nearly world- 
wide range ; and like aquatic plants end insects, often re-appear, 
even at antipodes, under familiar forms. The range of the 
gUl-breathihg frreah- water shells is more restricted. 

The Old World and America may he regarded as juovinoes of 
paramount importance, having no species in common (except a 

* In the rlw§f mS cotmtiy of etch epedet ehosUI be eteted. 

Aneilcsn luthon sre too often omtented with recording toob loreltttw •• 

Yflle*’ and **pniithTine,n which are qdta unintaHiffible. Ahnoat aa in 

»M^m8.ybio^a.Ornap,l!h(»m bMaadawMs 

9 llioat citia defy dU idtempte at 
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few in the extreme north), and eacdi possessing many dluurao- 
teristio genera. 


Amtriea, 

Old World. 

Amoriea, 

Old World. 

Anutoms. 

Zonites. 

Choanopoma. 

Pomatiaa. 

THdopiit. 

Nanina, 

Chondropoma. 

^Otopoma. 

Sagda. 

Vitrina. 

Ciatola. 

Craapedopoma. 

Stenopna. 

Helicolimaz. 

l^roehatena. 

njplosnmathuL 

PSroseiidiia. 

Daudebardia. 

Alcadia. 

AolopoBBa. 

Bulimuf. 

Achatiiia. 

Stoaatoma. 

Pnidiia. 

Od(«to0toaiu8. 

Achadnella. 

Oeomelania. 

Acimila. 

ligllllS. 

Clanailia. 

— 

— 

Olandina. 

Paxilltia. 

Hemiainiif. 

VIbez. 

CjliadreUa. 

Pupa. 

Melafoana. 

Pirraa. 

Xegaspira. 

— 

Ceriphaaia. 

Malanopaia. 

Simpnlopeis. 

Teatacella. 

Ancoldua. 

Palodomua. 

Atnjphfhiilim*. 

Pannacella. 

Melatoma. 

lilhoglyphiia. 

Onulonrx. 

TJmitir, 

Amnicola. 

NaTieeUa. 

— 

Arioo. 



milomycus. 

Phoaphorax. 

MttUeria. 

jBtheria. 

PdteUa. 

Incilaiia. 

Mycetopua. 

Iridina. 

— 

Oncidium. 

Caatalia. 

Galatea. 

CMlinia. 

— 

Monocondjlsa. 

Cyrenoldea. 

Oandlachia. 

Latia. 

Gnathodon. 

Olaacomya. 


The Land Provinces represented on tiie map are the principal 
Botanical Begions of Prof. Sohonvr, as given in the Bhysical 
Atlas of Berghaus ; and it is propos^ to inquire how fax these 
divisions are confirmed by the land and fre^-water shells, mote 
especially by the land-snails (Hdicidas^ LimaddcBy and Oydoato^ 
midoR)y whidi have been so elaborately catalogued by Dr. L. 
Pfeiffer.* 

The first Botanical region — ^that of Saxifrages and ICossee-* 
has not been numbered on the map, although its boundary is 
given by the line of northern limit of trees. This line nearly 
coincides with the Isotherm of 32*, or permanent ground-frost ; 
but in Siberia the pine-forests extend 16* farther, owing to the 
absence of winter rains and the bright clear air. 

In this region shells are very rare ; Dr. Middendorff frmnd 
PhyM, hypn4)rum in Arctic Siberia, and lAmnoea gemrieUa (Beck) 
inhabits the warm springs of Iceland. The few speoias dis- 
corered by Mfiller in Greenland are supposed to be peculiar: — 

HdixFabridi. 

PopsHoppii. 


* the Abtribotioa d tha Cjfcladidm Ukm ftm the Britiili Msecm CMsISM 
hr M. Peebles. 


Snodnes CHromlandics. TJimi— HdbSUL 

linmuMVahlil. PUaiochlf trotloae. 

M PingelU. CrolM StMaheoidL 



mMJMO BlftXDir. 


W 


1. GxBioino Bjboion. 

Tlio whole of Northern Europe and Aria bounded by the 
Pyrenees, Alps, Carpathians, Oanoasus, and Altai, oonstitatM 
but one proTinoe, with a fauna by no means proportioned in 
richness to its extent. * 

The land*snails amount to more than 200, but nearly all (or 
at least fiTe-sixths) are common to the Luritanian region, f 


ir*i<Y 

...... SO 


44 

CTclcetoma 

1 


.. 10 


62 

Acicula 

1 



VitriiiA 

6 

Limax 

9 


i (i 


5 

Aiion 

4 


f 



1 

Carvchinm 

1 

The fresh-water 

shells belong to 

these genera and sub 

genera : — 







20 

Velletia 

1 

Unio, ap. and vara. ... 
Anodon, van 

90 

Amphipeplea .. 


Keritina, ran 

3 

90 

PhywL 


Faludioa and Bitli>'nia 23 

Alaamo^ 

3 

Aplexa 


Valvatn 

5 

Cyclas 

6 

Pianoibia 


ConovnluB (Alexia)... 

3 

Piiidium 

11 

AncyloB 

7 

Driessena 

1 




According to Beeye, there are 199 British molluscs, of which 
176 dwell on the land and 23 in the water. Of the species for- 
merly thought peculiar, Pupa anglica and Helix fusea haye been 
found in France, and Helix lamellata in Holstein. Helix exoavoAi 
(Bean) is still unknown upon the Continex^t ; and (homalaaa 
maeuloiui and Limncea involuta haye only been met with in 
the south-west of Ireland, but are possibly Luritanian species. 
Dreieenapolymorpha has been permanently naturalised in canals 
(p.424), and TeetaceUa Maugei and haliotidea in gardens; Bu» 
Itmui decollatuB and QoodaUi haye been often established in 
greenhouses. Some species are now yery scarce in England 
that were formerly abundant, as : — 

CUmtilis pUestalA. ^ Vertigo Venetzii. Sucdnes oUenga, 

Vertigo miniitiieima. Helix lemelleta Adoola ftaea. 

Olhers, which occur in the newer tertiary ^eporits, have 
become quite extinct in England, such as 


* nemeia tempentore of the winter and miinmer monUia aTerages ia 

Weatwn Inrope autumn ralm prenil, and mmuiier raina in Baetem Sorapa and 

tit WMtlwopiiiimef PrQfeilwS.VeriMat)iatatf theapeetoaof the PoaUpUoeeM 
iMd af llorttMn Saiq^ and ieia iMd art^Mid beyond the boonda 
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Helix fraticnm, living in France and Sweden. 

roderata. Oeouany. 

• n labyrinthica (Eocene) KewEnfi^d. 

Falndina maxginata Franca* 

CknUioiila ccnaobrina and India. 

Unio littoialis France and Spain. 

On the other hand, some of the commonest 
haye not been found fossil ; e.g. Helix atperea^ and 

tanHana, Seyeral genera only occur fossH in the older ter- 
tiaxies, viz. ; — 


CHandina. Cyclotns. Kematura. 

Froaerpina. Megalomastcnna. Melania. 

Cylindrella. Craspedopoma. MclanopaiB. 


The following estimates haye been made of the number 
of air-breathing molluscs inhabiting the yarious countries of 
Europe : — 


France, 202 (176 land, 26 freah-water), JUoquin Tandon, 
Dalmatia, 202(197 „ 5 VSellotti. 


Denmark, 

»5 (72 

23 

Korway, 

52(36 

M 16 

Finland, 

41 (23 

26 

Lapland, 

16(10 

.. 6 


), Morch. 

), Martens and Friele* 

), Nylofuier Slid Norden^old, 
), Wallenberg* 


This table seems to show that the Pulmonifera are most 
numerous in the warmest parts of Europe, and that their 
numbers decline, as far as species are concerned, as we ap- 
proach the Polar regions. Thus, in the Mediterranean area 
there are 800 species, in Germany 200, in Norway 60, in Lap- 
land 16. Hitherto, only 23 species haye been obtained from 
European countries north of the Arctic circle. The most 
northerly species are Limnoea paluatriey Phyea fontincdU^ Phy$a 
hypnorumf and Succinea putrie. 

Dr. Middendorff gives the following list of Siberian in 
his Stbirische Beise (Band II. th. 1. Petersb. 1851) 


Helix carthiiaiaiiA, Iriratdc. 

„ Schrenkii, M, Tongoska, dS**. 
rt hiepida, Beresov. Bernaul. 

M niderato, Staaowoj Mtn. 

« pnra, 

« •iil>i?e»oii«ta, OclioUk. 
Pupa x&QBoonim, ^maul. 
Esalttbiica, „ 

SaodaeapotiiB, „;Itknl«k. 

Uiafwdableri, IL Bemaol. 

«• iniriovliyj^Keiisc^ 

0 ova^BerndaL 
m JbantMlialioa. Ifid 
fl Benaml, BwwT. 


Limnwa etagnalis, Bemaol, MEDtaA. 

„ palttrtriB, „ „ 

„ tnmcBtala, „ lloniak. 

H leocoetoma, Irinttsk. 

Phjia bjiimoniin, Bernanl; TaimyilaiMa- 
Plaoorlxif comem, Bema^; BwfMNri 
KilgiMllft6Ilp^ Altat. 

Plantairfa comptabafie, AHaL 
alboa, Btfnaal, ^ 

„ contones, M 

„ vortex, „ 

t» leocoitoma, „ 

», nitiduf, JricptllL 
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1r«tvito Tur. Sib!ilp«» Borosnli n c^ensiA ru, B^iipg{aii«, Kamt- 

, Kwtitiichattea. tchaUui. 

M B. Aint- OydM ealyoulai^ Banunl, B. Lena, B. 

Unio compiMMiM Kamta^^ka. S* Bam^ 

^ J)«)}ub}cii 9, HiO. ScbiUcfu ^iakUom fontinale, Berezov. 

« j{bngotai»lLto n obaqniun, Becnaal, TomalL 

Anodon toronlana, H. SoharanaL 

2. LxTsiTimiir Eeoiob. 


oountiies bordering ibe Mediterranean, vitb Switzerland, 
Austria, and Hungary, the Crimea {Tauridck), and Caucasus, 
form a great province (or rather cluster of provinces) to which 
Professor E. Forbes applied the term Lwitanian, The Canaries, 
Azores, and Madeira are outlying fragments of the same region. • 
In ^uthem Europe about 600 land-snails are found, of 
which above 100 are also spread over the Cermanic region and 
Sibeiia ; and 20 or 30 are common to Northern Africa. Besides 
these 60 others are found in Algeria and Egypt, 100 in Asia 
Minor and Syria, and 13d in the Atlantic Inlands, making a 
total of nearly 900 species of Helicidoe.f 
Of the 12 species of ZoniUs (proper) 10 are peculiar to 
Lusitania. 

The species of BuUmuB, Achatina, and Pupa are small and 
minute, belonging to the sub-genera BtUimtiiWy Ciondla, Zua, 
4ssca, VertigOy &c;; 4 (of which 2 are Algerian) hzTe been 
referred to Glandina, 

In this region are also found 22 species of CychsUmidas and 
44 LimacidcB : — 


Helix 803 

Bulimas 80 

Snodnea 8 

Aofaatina 30 

TomateUina 8 

Bales 4 

P«9» 130 

daniilist ^47 


Vitrina 11 

Daudebardia 3 

HelicoUmax 8 

Limax 38 

Aiion 7 

Phoaphorox 1 

Teetaoella 3 

Pamacella fi 


Cryptella 1 

Cycloatoma 0 

Crupedopoma 8 

Pomatiaa 10 

Adcnla ^ 

Caxychium 8 


Tho fr^-water are shells of the same genera as in the Qer* 
province, and tl^e numbers about the same ; wiiK the addi- 
tiion of several species of Mdania, MdanopsU, Liihoglyphm, nxlB 
Oyrena, M4amop9i$ buodnoidei is found in Spam, Algeria, and 


* la the South of Stirope rain leldoin laili in aommer, hot la fmQimif |t oOiir 
leifmoqpMlaaytewlti^^ 

t the la greptlr indebted 

^ lead^HlQl of the Lwttuilan 

t ^ liA — j rrrnVf In thi irtiin hufi Hi milj 
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Syria, haying become extinct in the intervening ooimtries. Two 
species of Lithoglyphue inhabit the Danube ; Oyrena {CcrUcula) 
I^Mormitana is found in Sicily, two others in the Euphrates, 
and C, conBohrina in the Alexandrian Canal. 

The Lusitanian province includes numerous minor regions, 
the islands and mountain tracts especially being centres or/ooi 
where a number of peculiar species are associated with those 
living around. Thus, of species not as yet recorded from other 
localities, Switzerland has 28, the Austrian Alps 46, Carpa- 
thians 28, North Italy and Dalmatia 100, Boumelia 20, Gre^ 
and its Archipelago 90, Anatolia 50, Caucasia 20, Syria 30, 
Lower Egypt and Algeria 60, Spain 26, and Portugal 15 
HdicidcB and 9 ZimaddoB, 

Mediterranean Islands, 

Corfuy Cyprus, Bhodes, Syra, Candia, and Crete, have each a 
few peculiar land-snails, amounting to 40 species altogether. 

Balearic Isles , — ^Helix Graellsiana, hispanica (vax. balerica), 
nyellii, minoricensis ; and Cyclostoma ferrugineum, common to 
Spain and Algeria. 

Corsica , — ^Helix Baspaili, tristis, Clausilia 4 sp. 

Sardinia , — ^Helix Sardiensis, meda, tenui-costata, Pupa 2, 
Clausilia 1. 

Malta has 2 peculiar species of Helix, and a Clausilia {seaUms), 

• Sicily has 40 peculiar species of Helices and 3 Limaces. This 
island is connected with North Africa by a winding dioal with 
deep water on each side. 

Madeira Group, 

These ancient volcanic islands, 660 miles south- weirt of Por- 
tugal, consist of Madeira, with Fora and three other islets called 
Dezertas, and Porto Santo, 26 miles to the north-east, with the 
rocky islets Ferro, Baxo, and Cima.* The land-snails have 
been described by the Bev. B. T. Lowe,t and form the sub- 
ject of a monograph by Dr. Albers.J The investigations of 
Mr, Vernon Wollaston have nearly doubled the number of 
known species, which now amount to 134. The Vitrinas belong 

» These Islands, and also the Canaries and Azores, contaia marine ferauSkns 
(voloaDio grits and tufas) with Miocene Tertiary shells. The islet of Bazo is quarried 
lorlime. 

t Mnititt et novitin Fumis et Florts Madene et Portus Saaod. ISmo. Load., IBSl* 
neeer^^ list of all the species, by same author, ZooL Proo. for 1864, pi 161. The 
sta t wn e at i and numbers given above are taken from this last monograpli, eoneotad I 9 

;^llWaoogra|^l^eien8i8,4to. Berlin, 1864, with figures of aU the spedM. 
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to tlie flection Hdico^^limaa^ the C^olostomafl to the sub-gcnufl 
(katpedopomai and half the Pupas to VerUgo. 

Arioa 1 Bolimus 9 Oionella 8 limnaa 1 

Limax 4 Glandina 4 Pnira 28 Ancylus 1 

Tettacella. ....... 2 Azeoa 3 Balea 1 Conovuliu 3 

Yitrina 8 Tomatellina 1 Clausilia 8 Pedipes (afra.) ... I 

Helix 76 Zoa 2 Cyclostoioa 2 


Of the 92 found in Madeira or the Dezertas, 70 are peculiar: 
54, of which 39 are peculiar, inhabit Porto Santo and its islets ; 
11 others, of which 4 are widely diffused, are common to Madeira 
and Porto Santo. One species is peculiar to the Dezerta Grande ; 
1 species and 1 variety to the southern Dezerta (Bugio) ; 1 to 
the northern (Oho); 1 variety to Perro. Seven species are 
common to the Dezertas ; 1 to the great and northern Dezertas; 
5 to Madeira and Dezerta Grande; and 3 to Madeira, Porto 
Santo, and the Dezertas. Of those species which inhabit more 
than one island, the specimens from each locality are recog- 
nisable as distinct races or geographichal varieties. Helix sub- 
plicakt and papilio are found on the Ilheo Baxo ; H turricula on 
Oima. Of the total number (134) 112 species are peculiar to the 
Madeira group; 5 are common to the Canaries; 4 to the Azores, 
and one to the Guinea coast; 11 are common to Southern Europe, 
besides 2 Limn€eids and 7 slugs, which may have been recently 
introduced^ viz, : — 


Ailon empizlooniiu. 
Limax ▼ariogttns. 
n antiquonnn. 

H agrestia. 

„ gagatea. 
Taataoalla MaogeL 
„ haliotidea. 


Helix cellaria. 

„ crjratallina. 
„ piaana. 

„ pulchella. 
n lenticuhu 
( „ laplcida, 
Oionella acionla. 


Zoa lubrica, var. 

follicnlua. 

Bulimua decollatua, 

„ ventroana. Fer. 
Balea perversa (p. 293). 
Limnssa tnmoatula* 
Ancylua fluviatUia. 


Great quantities of dead shells of the land-snails are found in ' 
ancient sand-dunes near Cani9al, at the eastern extremity of 
Madeira, and in Porto Santo, including 64 of the living spedefl 
and 13 which have not been. found alive. As the fossil examples 
^ fleve^ species are larger than their living descendants, it 
is possible that some of those reputed to be extinct have only 
degenerated. It is a remarkable fact that some of the oom- 
ssonest living species are not found fossil, whilst others, now 
extremely floaroe, occur abundantly as fossils.* 

* SdixiiartOa,'W, and B., was aoppoaad to be extinct, but fin 1855 Mr. WoUaaton 
detected it alive in two almwt inaccecaible ipota on tbe nortb ooaat of Ifodeirat a 
l^anativeof 



94 


HAKUli THS HOXXtrSOA. 


Mxtind iMd-wyaXU of ItoMfru* 

Helix delj^itmla, Lowe* M. 
n azoinella, Lowe. P. 

coronnla, Lowe. S. Deaerta. 

▼ennetifonuifl, Lowe. P. 

Lowei, Per. (porto-sanctans, var. f ). P. 
flnctuosat Lowe (s= chiTsomela, Lowe). P. 

„ psammopliora, Lowe (phlebophora var. ?). P. 

„ Bowdichiana, Per. (punotulata, major f), M. P. 

Glimdina cylichna, Lowe. P. Santo. 

Cionella eulima^ Lowe. P. 

Pupa linearis, Lowe. Bf. (= minutissima, Hartm?). 

„ abbreviate, Lowe. M. 

The problem of the colonisation of these islands receives ad- 
ditional light from the circumstances noticed at other oceanic 
islands, especially the Oanaries and St. Helena. There is evi- 
dence that this mountain group has not arisen newly from the 
sea, and great probability that it has become insulated by 
the subsidence of the surrounding land.* The character and 
arrangement of its feuna is probably nearly the same now as 
when it formed part of a continent, and the diminution of its 
land-shells in variety and size may be the result of a modem 
change of physical conditions brought about by human agency, 
as at St. Helena. The annual Ml of rain is now 29*82 inches, 
whereas it was remarked by Columbus, three hundred and fifty 
years ago, “ that, formerly, the quantity of rain was as great in 
Madeira, the Canaries, and the Azores, os in Jamaica^ but si!noe 
the trees which shaded the ground had been cut down, rain had 
hecome much more rttre.t 

!nie Azores are a group of 9 volcanic islands, 800 miles west 
of Lisbon, the loftiest being Pico, 7,613 feet. . Tha number of 
land-shells have been recently increased to 68 by Morelet and 
others, — ^including Limax 4, Arion 3, Testacella 1, Vitrina 7, 
Helix 30, Btdimus 10, Zm 1, Pv^a 8, Balea 1, Auricula 3. Of 
these 28 are found in Europe, 7 in Madeira, 4 in the Canary 
Islands, and the remaining 29 are peculiar. 

The Canary Islands are sixty miles west of Africa, with a 
temperature of 60®— 66^ in the coolest half year, and 78®— 67* 
in the hottest. The land-snails are about 80 in number, in- 
cluding Hdix 60, Nanina 1, Vitrina 3, Bulimus 16, Achatina 3, 
6> lAmm 1, Phosphorax 1, Testacdla 2, CrypUtUa 1, a nd 

« Sm the olwervxtioiui of BCr. James Smith, and of Sir C. LreU and 
(GM Jonr. ISM). 

I <I^M,Si.teD,Bcilmed. It seeaulikelsr that Jamaica itself hae M^^imdeiyt^ 
a stow chahge ; the fall of rain is stated to be 49-13, whilst in the nelxliltoulnff 
Iriands a ezce^ 100 inches. 
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4 OjfuMtomida. Of these, 60 ex^ pecolto, 12 are oommon to 
Southeni Europe, and 4 to the West IhdieB P 1 to Morocco, 1 to 
Algeria (also European), and 1 tb Egypt. The fresh-water 
shells are Phpsa 2, Ancylvs 1. 

Hdix usMata and McAndrd are pbotdiar to the rochy islets 
known as the “ Salvages,” north of the Canaries. 

The absence of Western African land-shells, and the presence 
of West Tiiilmn species may be explained by the currents which 
come from the ^tiUes, as shown on the map.* Some of the 
European species may have been introduced (e.y., Helix ladea^ 
fUaM, celtaria ) ; hut the presence of 20 Lusit^ian species, in a 
total of 60, is too remarkable to be accidental. 

The Qape de Verde Islands, although much farther to the south, 
are also much farther from the continent, being 320 miles west 
of Cape de Verde ; the mean temperature is 65® — 70^, and the 
vegetation, as Dr. Christian Smith remarked, is more like that 
of the Mediterranean coast than West Africa. Of the 12 land- 
shells, two are common to the Canaries and Azores. 

Lusitcmian Species of Wide BistribiUion. 

Helix amanda, Sicily— Palma. 

„ planata, ]!£orocc(>— Canaries. 

„ lentLcula, S. Emope—Idiiddra— Canaries. 

„ rozeti, Sicily, Morear— Algeriar— C. de Verde— Canaries 
„ lann^osa, Majorca— Algeria— Palma. 

Biinulsta, Syria— Egypt— l^noerotte. 

„ Michandi, summit of Porto Santo— Teneriffe ? 

„ cydodon, Azores— Canaries— C. da Verdes. 

„ advena, (= entbescens Lowe), Madeira— Azores— St. Vincent. 

„ pliearia and planorbella, Canaries— Porto Bioof 
hniimuB snbdiapbaniis, Canaries— Azores — C. de Verdes. 

^ „ boBtioatns and badiosus, Canaries— St. Thomas? 

Ascension . — ^This barren volcanic island, in the midst of the 
Atlantic Ocean, is not known to possess any terrestrial Puhnoni- 
/era beside a slug, the Limax Ascensionis. Mr. Benson thinks 
that some Helicidce might possibly be found on the Green 
Mountain, 2,840 feet high, where the garrison have their gar- 
dens. MEr. Darwin remarks ‘^we may feel sure that at rome 
former epoch, the climate and productions of Ascension were 
very d^fEbrent from what they now are.” 

8t Hdena (No. 28 of Map). 

^Qie ifidand of St. Helena is 800 miles S.E. of Ascension, and 
1200 frotn thb .nearest African coast of Benguela. It is entirely 

• laog hdheS Uia difcovery of dmerioa it waa obaer?ed that the instaty gakc 
weM alMc ttema of bambooc, trdnlts of pined, and erenUeSsymM in emMS^ 



96 


UAJSVAXs 09 TKB MOLLVBCA. 


Toloanio. Tbe indigenous plants are all peculiar, and not more 
related to those of Western AMoa than to Brazil.* The land 
sheila are also peculiar ; 13 species have been described, viz. r— 
HdiXy sp, Bulimw 6, Achatina 2, Pupa 1, Succinea {Hdinga) 
2* As many more have been met with only in the condition d 
dead shells, rarely retaining their colour and translucency. 
They are found beneath the surface-soil in the sides of ravines 
worn by the heavy rains, at a height of 1,200 to 1,700 feet. 
“ Their extinction has probably been caused by the entire de- 
struction of the woods, and the consequent loss of food and 
shelter, which occurred during the early part of last century.” 
(Darwin’s Journal, p. 488.) A living BulimuSy related to the 
extinct B, Blofieldi, is found feeding on the cabbage-trees, only 
on the highest points of the island. 

Extinct Land-shella of St Helena.^ 

Bnlimiu relegatni. 

Helix bilamellata. 

„ polyodon. 

„ epurca. 

„ biplicata. 

„ Alexandri. 

Snccinea Benioni. 

The \axgoBuUmus, (fig. 123, p. 291), has no Living analogue in 
Africa, but is a member of a group charaoteristio of tropical 
America (to which the names Plecochilw, PachyotU and CapreUa 
have been given), including B, aigncdwy B, hilahiatWy B, goni^ 
ostomuBy and especially sulcatm (Chilonopsis, Bischer) of St. 
lago.t The four next species belong to the same type, but are 
smaller and slenderer. ** The marine moUusks of the coastHof 
St. Helena would lead us to infer the very ancient isolation of 
that island, whilst at the same time a pre-existing closer 
geographical relationship between the African and the ionerioan 

« «*It might perhaps have been expected that the examinaticm of the Ticinity of the 
Congo wonld have thrown some light on the origin, if 1 may so eipreit myself, of the 
Flora of Helena. how’ever, has not prov^ to be the case ; for neither has a 
single indigenous species, nor have any of the principal genera characterising the 
vegetation of that island, been found either on the banks of the Congo, or on any other 
p ut of this coast of Africa.”->B. Brown, Af^endix to Captain Tookey’s Kamtive of 
lueCongoExpedition (p. 476). 1818. 

t 0. Soweiby in Darwin’s ** Volcanic Islands,** p. 7S. Forbes, Jonm. OeoL Soe, 
199$, p. 197.~Ben8on, An. Nat Hist 1861, vii. 268. 

t As Dr. Pfeiffer In d nd es this (with a sign of doubt) amongst the i^yneByns of 
J?. he must have suspected that the specimens came from St Helsaa 

and not from St lago. The only other group of Balimi resembling the St HsfsBa 
aheOa ooonrs in Ihe Padile Islands:— HuluniM Chlttfontdct at Mulgiave X., H. 
l eS aa at the Solomons, and Jg.stongi in New Zealand. 


Bulimus auris vulpinus. 
„ Darwini. 

„ Blofleldi. 

„ SealeL 

„ subplicatns. 

„ terebellum. 

„ fossilis. 
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oontineiits than now maintains is dimly indicated. The infor- 
mation wo have obtained respecting tlie extinct and exitsting 
terresfrial moUusha would seem to point in tho samo direction, 
and assuredly to indicate a closer geographical oUiauce between 
Bt. Helena and the east coast of S. America than now holds.” 
(Forbes.) 


Tristan d^Acunha (No. 29 of Map)» 

Two peculiar species of Balm (Tristensis and yentrioosus) arc 
found on this remote and lofty island, which attains an eleya- 
tion of 8,236 feet. 


3. Afeioait Eegion. 

Tropical western Africa, with its hot swampy coasts and riyer 
valleys is the region of the great Acliatince and Achatina-like 
BuUraii the largest of all living land-snails. In 1863 the 
numbers known were — Vitrina 4 sp., Streptaxis 7, Helix 30, 
Fupa 5, Bulimus 60, Achatina 54, Succinm 3, and Perideris 18. 
Streptaxia Becluziana inhabits the Guinea Islands. Helix Folini, 
Bulimue numidime and faetigiaiue^ Pupa cr^aiallvmejiAawglmmt 
Achatina columnar etriatella^ and lotophaga are found on Ptinces 
Island ; Pu,pa putilla on Goree Island ; Bulimua {Paeudachatina) 
Bowneai, Achatina ioatoma and Glandirui cerea at Fernando Po. 
The reversed ziyer-snail {Laniatea) is generally diffused in the 
fresh waters of Africa ; several species of Potamidea and Vihex 
are found in the embouchures of the western rivers and Pedipea 
on the sea-shore. The fresh-water bivalves of Senegal are 
similar to those of the Nile : — 


Pisidium paraAiticum, Egypt. 
Cyrenoides Uuponti, Senegal. 
Oorbioula, 4 sp. Egypt. 
Iridtna nilotica „ 

H aegyptiaca „ 


Iridina exotica, Senegal. 

„ rubens „ 

Pleiodon ovatus „ 

Altheriasemilunata „ Kile. 
Galatea radiata „ 


4. Oapb Ebgiok. 

Dr. Krauss describes 41 species of land-snail from South 
Africa, and Mr. Benson has famished a list containing 22 
oiliers ; these are all peculiar, except a Bucctnea, which appears 
to be only a variety of the European 8 * putria^ and two Euro- 
pean Helices (H. ceUaria and ptjdxhella) probably imported to the 
environs of the Cape. In 1863 they had raised the number to 
about 90. There are also 3 slugs, 9 freshwater Pulmonifera, 7 
inarine Pulmonifera, 5 freshwater bivalves, and 6 univolveoi 

y 
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The speeies found at the Oape, Algoa Natal, &o., are for 
the luost part difEbrent — Potamide^ Glimdla $inudia^ 

and an Assiminea inhabit brackish waters. 


Asian 

1 

LimnsBa 

1 

Paludtna 

1 .... 8 

— 


Physa 


Neritina. 

.... X 

Vitrina 

4 

Physopsis 

1 

- - 


Helix 

85 

Ancylus 


Gorbicula 

.... 1 

Succinea 

4 

Planorbis 


Cycles 

.... 1 


13 

____ 


Pisidium 

1 

1 

Papa 


Vaginulus 


Unio 

.... *1 

Achatina 

7 

Oncidhun 

1 

Iridina 

1 

Oyclostoma 


Auricula 





5. Yemen — ^Madagascab. 

The S. W. Highlands of Arabia (Yemen) form a distinct 
Botanical province isolated by rainless deserts to the north. 
The land snails consist of a few species of Helix and BuUmus, 
Cyclostoma lithidion^ and 3 species of the section Otopomay a 
group also found in Madagascar. Two species are common to 
Qie island of Socotra (No. 30), which also has a species (of Pupa) 
common to Madagascar. BuUmus guillainiy Cyclostoma gratumy 
modestum and Souleyeti are found on the island of Abd-el-Gouri. 

Very few land shells have been collected on the mainland of 
Eastern Africa, although it is a rainy region, and well wooded 
in the southern part ; 6 species only are recorded from Moga- 
doxa and Ibu, belonging to the genera HeliXy BuUmuluSy Acha-- 
tinUy PupUy and Otopoma, On the Island of Zanzibar are found 
Achatina Itodatzi and alUsa, Cyclostoma Creplini and Zangue- 
harica ; Pupa cerea is common to Zanzibar and Madagascar. 

Madagascar itself is rich in land shells ; Dr. Pfeiffer enume- 
rates — Helix 28 sp,y BuUmus 6, Succinea 14, Pupa 1, Achatina 4 
(one of which, eximiay is allied to A. Columnuy of W. Africa), 
and 32 CyclostomidcBy chiefly of the section with spiral ridges 
(TTopidophoTd)y 3 of the division OUypoma, Cyclostoma carini- 
ferum and Cuvieri are found on the Island of Nosse Bp ; HeUx 
guiUaini on S. Maria I. Amongst the fresh- water shells are 
Mdania amarulay Melanatria fiumineay and Neritina corona^ 

The land i^ells of the Mascarene Islands are nearly all peeu- 
liar ; we are indebted to Mr. W. H. Benson for most of * "^e 
information existing in respect to them. 

Comoro Islands. 

Tus$$6la and Achatina svmptdofw are found in ]ICa 5 rotte ; 
’ " in Mayotte nnd Madagascar^ 
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Seychelles (No. 31 of Hap). 

PannaMllfk DusBiuaieri. Bulinms omatus. 


HaUx unidentata. 


> 

, fulvicans. 

„ Studerl. 


Cyclostoma insulare. 

„ Souleyeti. 



„ pulohrom* 

„ Tnuiquebarioa. 


Cyclotus ooQoiideiiB. 

Streptaxifl Souleyeti. 





Mcmitius (32). 


Parmacella perlucida. 

Helix Btfolayi. 


Pupa Largillierti. 

„ Bangii. 

„ odontina. 


Gyclostoma BarclayL 

„ mauritii. 

Vitrina ongularis. 


„ Michaudi. 

Helix philyrina. 

Tomatelliua cemica. 


„ carinatum. 

„ inversicolor. 

Gibbus Antoni 


„ undulatum. 

„ Btylodon. 

„ Lyonneti. 


„ insulare ? 

„ mauritiana. 

Suoainea sp. 


Cyclotus conoideus P 

„ mauritianella. 

Biilimus clavulinus. 


Otopoma Listeii 

„ rawBoni. 

„ Mauritianus. 


H hsemastoma. 

„ semicerina. 

Pupa pagoda. 


Bealia rubens. 

„ mucronata. 

„ fusus. 


„ auiantiaca. 

„ nitella. 

„ sulcata. 


„ multillrata. 

„ rufa. 

„ clavulata. 


„ expansilabris. 

„ similaris. 

„ modiolus. 


«, globosa. 

„ suffulta. 

„ funioula. . 


Megalomastoma oroceum. 

„ albidens. 

„ versipolis. 




Two large species of Achaiina (J^ulica and ^anth&ra) abounding 
in tbe coffee plantations, are believed to bave been introduced. 
Tbo annual fall of rain in Mauritius is 35*25 inches. 


Bourbon (No. 33). 

Helix tortula. 

„ Brandiana. 

Pupa Largillierti— Mauritius. 

Rodriguez, 

Oyclostoma articulatum, Madagascar ? Streptaxis—pyriformis. 

No. 34. Kerguelen^ 6 Land, Helix Hookeri was coUeoted at 
this island when visited by the Antarctic Expedition. 

6. Indian Eeuion. 

Proceeding eastward, in Asia, the species of AchaUnay Pupa, 
damilia, Physa, Limax, and Cyclosioma rapidly or 

quite disappear. Helices of the section Ncmina bec^ne plenti- 
&1, amounting to 150 species, and BuUmulus and Cydcphorus 
attain their maxinrnTn. Leptopoma^ and Pupina are peouUar to 
the Asiatic Islands. 

Our catalogue of Indian land shells must be very imperfect, 
including only about 180 Helicidae and 50 Cychstomidoe* A very 

p2 


Helix ceelatura. 
„ detecta. 

„ delibata P 
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few of the Indian species are common to Ohina and the Asiatic 
Islands, or even to Oeylon. The shells of northern India 
r««mhle those of the Lusitanian region; in the south ihsy 
approximate more to the large and vmdly coloured species of 
the Asiatic Islands. In the Himalaya land shells are numerous, 
and ascend as high as Ihe region of Junipers and Bhododen- 
drons, 4,000 — 10,000 feet above the sea. 


Helix 


Pupa 

7 

Gyclophorus 

26 


46 

Clausilia 

7 

Leptopomu ..... 


Ariophanta 


Vitrina 

0 

Pterocyclus 

..... 10 

Streptaxis 

3 

Sucoinea 


Gyclotus 

3 

Bulimiu 


Pannacella 

2 

Megalomastoma 

.... 4 

Achatina 

16 

Cyclostoma 


Diplommatina ... 

.... 8 


JParnutcella and Vaginulua are found in India, and the typical 
fresh-water species of Oncidium. Ordinary forms of Limnosa 
and Planorhia are abundant, and there is one species of Ancylua, 
Phyaa occurs only in a fossil state, or is represented by the 
singular Camptoceraa of Benson. Hypoatoma Boyaii, Auricula 
JudoBy and Polydonta acarahcBua are also Indian forms. 

The gill-breathing fresh-water shells of India are very 
numerous, especially the Melanias and Melanatrias, and species 
of PtVena, Paludomua^ Hemimitra (retusa), Ampulla/riay Pdludina, 
Bithyniay Nematura (deltse), Aaaiminea (fasciata), Neritina (par- 
tictilarly crepidularia and Smithii) and Navicella (tessellata). 

The brackish-water species of C&rithidium^ Terebralia, and 
Pyrazua are mostly common to India and North Australia. 

The fresh-water bivalves are a few ordinary forms of Z7nto, 
3 species of Cyrena, a Corbicula (of which 6 species have been 
made), Cyclaa Indica, Area acaphula, Olaucomya cereay and Nova’- 
etdina gangetica, 

Ceylon, The land-shells of Oeylon have been investigated by 
Mr. Benson ,* they most resemble those of the Neilgherry hills, 
but are nearly all specifically distinct, and even some of the 
genera are peculiar. It seems entitled to rank as a province. 
Helix- Waltoni and SJdnneri, are examples of the most charac- 
teristio form of Helices ; the Vitrini-form type {Nanina) is also 
common. H, liaemaatormy one of the most conspicuous species, 
found on trees at P. Galle, is common to the Nicobar Islands. 
The Achatinas belong to a distinct section {LepHnouriay Beck), 
also represented on the Continent. Some of the Bulimi approach 
the Philippine forms. 

n6liz 46 Suooinea 1 Pterocyclos 8 

Kanina.... 9 Pupa 3 Aulopotoa 4 

Vltrina 3 Achatma 8 Laptopoma 5 

Streptaads 2 Gyclophorus ....13 Catauloa ....10 

Balin^us. 13 
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The fresh-water shells belong to the genera Linmaea, Phycia» 
2 spedes (not found on the Continent} ; Flanorbis, Mdania^ 
Tanalia 10 (peculiar), Paludomus, Bithynia, Ampnllaria, Neri 
tina, Nayioella, Unio, and Oyrena. 

At the Nicobar Islands are found — Cataulus tortuosus, Heli- 
cina Nicobarica and Pupina Nicobarica. Helix castanea is from 
Sumatra. (Beck.) 


7. China and Japan. 

The few land-snails known from China are of Indian and 
Lusitanian types; viz. — Helix 20, Nanina 10, Streptaxis 1, 
(Cochin-Cldna), Bulimus 5, Achatina 2, Pupa 1, Claimlia 11, 
Succinea 1, Helicarion 6, Cyclophorus 1, Cyclotus 1, Otopoma 1. 
In the Island of Chusan Dr. Cantor discovered the genera 
Lampania and Incilaria, The most characteristic bivalves are 
Glaucomya Sinensisy and Symphynota plicata ; 3 species (or 
varieties) of Cyrena and 9 Corbiculas are described by Deshayes, 
and a Planorbia by Dunker. 

In the Japanese and Loo-choo Islands only 9 species of Helix, 
2 of Nanina, 2 of Olausilia, and 2 of Helicarion have been 
hitherto obtained. 


8. Philippine Islands. 

The extraordinary richness of these islands has been developed 
mainly by the researches of Mr. Cuming. The Heliddce (above 
300) are inferior in number only to those of Lusitania and the 
Antilles, and vastly superior in size and beauty of colouring. 
The Cyclostomidce (55) are not much fewer than in India. Nearly 
all the species are confrned to particular islands, and the repeti- 
tion of forms makes it probable that many of them are geogra- 
phical varieties. The climate^ is equable, with a temperature 
like that of South China (66®— 84°), woods are prevalent and 
the rains heavy — aU circumstances favourable to the individual 
abundance of land-snails. 


HeUz 

160 

Olausilia 

1 




40 

Vlfrinn 

18 


Hdioarion P 


Oyclopiionis 

16 

Piipin& 

Bnlimiu 


Leptopoma ....... 


Helicina 


The Helices belong in great part to the section OcdlicochUaa 
(Ag.) and Helicostyla (mirabilis) P5r. Some with sharply-keeled 
whorls have been called OeotrocM (Iberus of Albers). The 
Bulimi are chiefly of. the section OrtTwetylus (Beck), large and 
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ooloiired, mth a hyd^hanoua epidermis, the baiidB be« 
cottuvg translucent wlien wetted ; others, like the well-known 
B* pervemts^ represent the typical Brazilian forms. To ihese 
islands belong most of the helicina-shaped Cydophori (Lepto^ 
pma,) 

The fresh-water shells are numerous ; above 100 were obtained 
by Mr. Cuming, including many species of Melania (54 P), JVavt- 
cella lincaia, and auhorhiculartay 5 species of Glaucomyat Unio 
verecundvs, a Corhicula^ and 11 sp. (?) of Cyrena. 

Celebes and Molticcas, From these islands we have on record, 
at present, 16 species of Helix, Nanina 19, Bulimus 3, Yitrina 
2 (viridis and flammulata, Quoy), Oyclophorus 1. In the 
fresh- water ponds and rivulets Mr. A. Adams found species of 
Melania, Assiminea, AmpuUaria, and Navicella; Auricula 
subulata and Conovulus leucodon. Neritina sulcata was found 
on the foliage of trees several hundred yards from, the water. 

9. Java. 

The Java group, including Floris and Timor, have been par- 
tially explored from the head-quarters of the Dutch settlement 
at Batavia. The land and fresh-water shells are nearly all 
peculiar, a few only being common to the Philippines and North 
Australia ; they have been described and figured by M, Albert 
Mousson (8vo. Zurich, 1849, 22 plates). 


Helix 

16 

Platj'cloBter P 

... 8 

Navicella 


8 

Kanina 


Meghimatium 

... 2 

— 



Ariophanta 

1 

— 


Unio and 

...» 



10 


... 1 


...f 


Clausilia 

0 

Auricula 

... 2 

Alasmodon 


2 

Oyclophorus 

4 

— 


Anodon 


1 

Cyolotus 

2 

Melania 

.... 6 

C37rena 


-7 

Leptopoma 

1 

AmpuUaria 

... 1 

Corbicula 

, 

4 

Parmacella 

8 

Neritina 

.... 2 





10. Boknteo. 

The land shells of this great island are almost unknown, and 
the only reason for mentioning it separately is the doubt whether 
it should be considered part of the Javanese Province, or asso- 
ciated with the Moluccas and Philippines. 

Hdlx 18 Paxillii8 1 ZieptopomA $ 

Kiaina 8 Succinea 8 Oydotns 1 

Ikd&itif 1 Oydophonu 8 Pterocyelniii S 

fresh-Water bivalves are Glauoomya rostralis, OorWcula 
toifiida, and Cyrena triangularis. Fholuts rivicola was found 
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biUTOwing in floating logs used as landing places, 12 miles fron^ 
the sea, up the Pantai river. The mangrove swamps abound 
with Oerithidium, Terebralia Telescopium, Potamides palustris, 
and Quoyia ; Auricula Midae and Polydonta scarabseus inhabit 
the damp woods. 

11. Paptja Aio) New Ieeiakd. 

The land shells of New Guinea are nearly all distinct from 
those of the Philippines and Moluccas, and include some related 
to the Polynesian types. The Louisiade Islands to the south- 
east and New Ireland on the north of New Guinea are included 
with it. ^ 

Helix 30 Paxtula 3 Leptopomft 1 

Kanina 7 Pupina 3 Cyclotus 1 

Bulimtifl 2 Otopoma 1 Helicina 2 

Cyrenoe are numerous in this region. Cyclostoma amtrale is 
common to the Australian Islands and New Ireland ; (7. Massmcs 
to Australia dnd New Guinea, and (7. Vitreum to New Ireland, 
New Guinea, the Philippines, and India. 

12. Australian Eecjion. 

Both fauna and flora of Tropical Australia are distinct firom 
those of New South Wales and Tasmania, the principal barrier 
being the desert character of the interior ; but the localities of 
the land shells have not been defined with sufficient accuracy to 
show whether they are equally distinct. The most complete list 
is given by Prof. E. Forbes, in the Appendix to McGillivray’B 
Nfurative of the Voyage of H.M.S. !l^ttlesnake (1846-50) ; it 
specifies 48 Helices (of which J7. pomum is the most conspicuous), 
10 Bulimi, an Achatina, 6 Yitrinas {Helicarion) belonging to the 
mainland, and one from the Lizard Islands, and a dextr^ Balea 
(australis). Pupa and Helicina {Qouldiana) are only found on 
the Mets off the north-east coast, and Pupina {UUnguis) at Cape 
York and the adjacent islets ; a portion of the province which is 
densely wooded, and lies within the rain region of the Asiatic 
Islands. Cychstoma hilabre of Menke’s Catalogue is probably 
West Indian. The fresh- water shells of Australia are Flamrhi$ 
QHherti, Iridinaef (Victoria R.), Unio auratua, ettemnoidm^ super- 
hu {SyrideUa), auatreUia, CorUcuda 4 species, Cyrma 3, Cydaa 
(Hunter E.), Fiaidiwn semenand auatrahi ^e last oommoxL 
to ^^or. 

l&re recently Cox has described 1^8 species, belonging 
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to East Australia. He notices, Helix 133, Yikiiia It, 
Suooinea, 12, Bulimus It, Pupa 6, Balea 1, and others b^onging 
io genera Triboniophorus, Limax, and Planorbis. 

13. SoxjTH Attstbalia and Tasmania. 

From extra-tropical Australia we have the following : — 
Helix 9, Helicarion 2, Bulimus 2, Suocinea 1 (common to Swan 
Eiverand Tasmania), Limax olivaceus, and one Ancylus. Two 
of the largest land snails, Helix Cunninghami and Falconeri, are 
found in New South Wales. The coasts of this region, are 
thinly wooded, but much of it is rendered desert by want of 
rain ; in New South Wales droughts recur at intervals of twelve 
years, and sometimes last three years, during which time scarcely 
any rain falls. 


14. New Zealand. 

The moist and equable climate of these islands (which have a 
mean temperature of 61° — 63®) is favourable to the existence of 
numerous land-snails. Nearly 100 species of land and fresh- 
water shells are already determined, and are all peculiar ; the 
genus Helix musters 60 species, some of which, including the 
great H, Bmhyij resemble in shape the European Helicellae ; 
Bulimus 3, Balea (peregrina), Vitrina 2 of peculiar form, Tor- 
natellina 1, Oyclophorus cytora, and Omphalotropis egea. 
There are two slugs, Limax antipodarum and Janella bitenta- 
culata ; two fresh- water pulmoni/eraf Physa variabilis and Latia 
neritoides ; several marine air-breathers, — Oncidium (Feronia) 2, 
Siphonaria 3, Amphibola 1 (avellana). The other fresh- water 
shells are Melanopsis tiifasciatus (a Lusitanian type), Assiminea 
antipodarum and Zelandiae, Amnicola ? corolla, Oycl^ Zelandiee. 
and XJnio Menziesii and Aucklandicus. 

Vitrina zebra is found at the Auckland Islands. 

16. Polynesian Eegion. 

The Pacific Islands are partly the volcanic summits of sub- 
merged mountain ranges, usually fringed or surrounded with 
coral reefr ; and partly atolls or lagoon islands, scarcely rising 
above the sea, and presenting no vestige of the rock on which 
tiiey are based. The low coral islands form a long stream of 
aitjupelagos, commencing in the west with the Pelews, Oaro- 
lines, Ba^k, Gilbert, and Ellice groups, then scattered over a 
wider q>ace, and ending eastwards in llie Low Archipek^ : 



they axe cHefly, perhaps entirely, colonised by drift from the 
other islands. 

The Tolcanio groups are the Ladrones, SandVioh Islands, and 
Marquesas, to the north of the low coral zone ; and to the south 
of it, the Salomons, New Hebrides, New Caledonia, andFeejoes 
— ^the Friendly Islands, Navigator^s and Cook’s Islands — Society 
and Austral Islands, ending with Pitcairn’s and Elizabeth 
Island. Many of these are very lofty. Their molluscan fauna 
is entirely peculiar, but it has most af&nity with those of New 
Zealand and the Asiatic Islands, and great analogy with those 
of St. Helena, Brazil, and the West Indies. 

Salomons — New Hebrides — New Caledonia — Fe^ees. 

The most remarkable land-shells of these islands are the great 
auriculoid, Bulimi (e.g. B, auris^bovina and F. miltochlim of 
the Salomons). Acicula striata and 2 sp. of Cyrena are found 
at Yanicoro ; and Physa sinuata^ Peronia aeinosa and corpulentat 
and several Neritinas and coronated Melanias, have been ob- 
tained at the Feejees.* 

Helix 18 TJulimus 10 Cyclophorus 2 

Kanina 2 Partula 6 Omphalotropis 1 

Vitrina 6 Acicula 1 HeHcina. 6 

Friendly Islands — Navigators — Society Islands, 

The principal lofty and rocky islands of the southern Pacific, 
at which land shells have been obtained, are Tonga, Samoa, 
Upolu, and Manua ; Tahiti, Oheteroa, and Opara ; Pitcairn’s 
Island and Elizabeth Island. Each appears to have some pecu- 
liar species and some common to other islands ; the little raised 
coral islet Aurora {Metia), north-east of Tahiti, 250 feet in ele- 
vation, has four land-snails which have been found nowhere 
else — Helix jpertenuis, doedaleay Partula pusillay Helieina trochlea, 
** Samoa and the Friendly Islands must have intimate geo- 
logical relations ; the same forms, and many of the same species 
of land shells, occur on both groups ; not a single Feejeean 
species was collected on either.” (Q-ould.) 


HeUx 


Tomatellina 


Oyclophoros^, 

5 

Kanina 

18 

Pupa 


CtophalotBopis 

.... 6 

nnHmm 

1 

Succinea 

12 

- Helieina 

.... 13 

Partula 

16 

Electrina 

1 




The fluviatile shells are species of Phyea^ Melamiay Asaiminea 

• The Feejees (Viti) are more nearly allied to the westward islands, such as the 
Kew Hebrides, than the Friendly Islands. Succinea and Partula, so identifnl at the 
latter, are not found at the Feejees. (GK>uld, U,S. Sbq^oring Expedition). 

viS 
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{Taheitoma) NerUina, and Navicdla ; the two last being often 
Uttpral, or even marine, in their habit. 

. Low Coral Islarids, 

The Atolls, or lagoon-islands, are less prolific : 2 EeUoes and 
2 FarhiUBKrQ found at Oualan, in the Caroline Archipelago ; 
and from Chain Island (Annaa), the centre of commerce in 
eastern Archipelago, have been obtained — Eeltx 2 sp., Naniwi 1, 
Fartula 1, TomatelUna 1, Qyclophorm 1, and MdaTn^us mucro^ 
natuB* 


Sandwich Islands, 

The land shells of these islands exceed 200, and are all, or 
nearly all, peculiar : there is one Umax ; and in the fresh waters 
are found Limnasa volutatrixy Physa reticulata (Gould), Neritopsis f 
Eeritina Nuttalli and undata, and Unio contradens (Lea). 

In the I. Kaui, two species of Achatina have been found : 
the Achatinellae are elongated {Leptachatina, G.) and the Helices 
planorboid and multispiral. In Molokai the Achatinellse are 
large and coloured. In Maui and Oahu the Helices are small 
and glabrous, or hispid, ribbed, and toothed. In Hawaii, Suc- 
cineas prevail, and Achatinellae are rare. (Gould.) The large 
number of Achatinellae is partly due to this group having been 
specially studied by Judge Cooper of America. 


Helix 


Acliatina 

6 

Pupa 


KanUa 


Achatinella 


Vitrina 


Sulim .118 

6 

Tomatellina 

3 

Succinea 

10 

Partula 


Balea 


Helicina 



The Island of Guam, Ladrones, has 3 sp. of Partula, 2 of 
Achatinella, and 1 Omphalotropis, At the Marquesas have been 
found 3 sp. of Kanina, 1 Partula, and 1 Helicina, 

NEW WORLD. 

16. Cahadiai^ Region. 

The country drained by the Great Lakes and the river St. 
Lawrence possesses very few peculiar shells, and these mostly 
of fresh- water genera. It is chiefly remarkable for the presence 
of a few European species, which strengthen the evidence before 
alluded to (p. 60) of a land-way across the north Atlantic 
having remained tiU after the epoch of the existing animaLi and 
plants.* 

* ettttplA, VtxB coiomtm neather {Cailma one of Grt elnuiMt 

tocial plants of Europe, oharaoteristio of Ihe xuoorland none, and antdotn riiinff MxrNS 
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Helix hortensie (imported), ooaet of Hew England and banlca of St. Lawrence. 

„ polchella (amootli var. only), Boston, Ohio, HQssouri. 

Helicella cellaria (glaphyra, Say ?), K. E. and middle States. 

„ pura, nitida, and fahm? 

Zua lubrioa, Nortli West Territory. 

Snccineaam^bia <= campestris, Say?). 

Limnx agrestis (= tunioatus, O.), Mass. 

„ flavus, New York, Intinduced. 

Yitrina pellucida ( = .^ericana ?) Limnsa palOBtiis (= elodes, Slay ?). 

Alien hortensis, New York (Dekay.) „ truocatnla (=s desidfosa?). 

Aplexa bypnorum (= elongate, Say?). 

Auricula deticiilatn, Mont., New York Harbour, 

Alasmodon margoritiferus (= arcuatus, Bames). 

Anodon cygneus (= fluviatilis, Lea?). 

The sheila proper to Canada, or derived from the adjoining 
States, are only 6 sp. of Helix, 2 Snccineas, and 1 Pupa ; 8 sp, 
of Gyclas have been obtained from the region of Lake Superior. 
The following species occur in Now England : — 

Helix 13 Fhysa 2 Uuio 5 

Succinea 2 Planorbia 11 Alasmodon 2 

Pupa 7 Paludina 1 Anodon 2 

Limnaea 7 Valvata 2 Cyclaa 6 # 

Ancylus 2 Auricula 1 Pisidiiun 1 

Carychixjm exiguumy Say, is found in Vermont, and Zimncea 
(Acella) gracilis in Lake Champlain ; Valvata tricarinata and 
Paludina decisa are characteristic forms. 

The genera Clausilia and Cyclostoma are entirely wanting in 
Canada and the Northern States. The Limacidoe are represented 
by PhilomycuSf of which there are 9 reputed species, ranging 
from Massachusetts to Kentucky and South Carolina. 


17. Atiantio States. 

The parallel of 36® N. lat. forms the boundary-line of two 
botanical region^ in the United States ; but the evidence of the 
fresh-water shells, in which they are particulaidy rich, seems 
to favour a division into two hydrographical provinces— the 
region of the Atlantic streams and the basin of the ^^lississippi. 
About 60 fresh- water Pulmoniferay 160 pectinihranchiataf and 
260 bivalves, are reputed to be found in the States, and it is 
supposed that only a few sp'ecies are common to both sides of 
the AUeghanies. Cyclas mirahUiSf Pisidivm Yirginicvmi Cyrena 

8,000 ou tlm moontaiM of Scotland. (Wataon.) Aceoicding to Paltea it aiwuda 
on the weatem flanks of the Ural Mountains, hut disappears on their eastern side, and 
is n^ found in l%Q>eiia. In the JPliocene period it appears to have qpead itn^ nortih 
wakd an^ westward to leelaad, Qreenland, ^d Kea^oendlttd, wliere it stUl grows» 
tMs only heath ineUffenous to the Nao World, (Humboldt.) 
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CaroUnenH$, and Unto complanatus and radiatus, are oliaraoter* 
istio of the eastern rivers ; Mekmia de^ygis is said to be the 
only member of that large genus found eastward of the Hudson 
Siver. Of the American land-snails,. 29 sp. of Helix, 6 Suo- 
oineas, and 13 Pupas are enumerated from the Atlantio States. 
In Florida the propinquity of the West Indian faima is strongly 
indicated by the occurrence of the great Glcmdim irmmta, by 
species of CyUndrdlaf and a Helicina. ^ Cuban species of 
Choniropoma (0. dentatum) is also said to occur in Florida, and 
AmptUlaria deprma in Florida and Georgia. 

The Pulmonifera of North America have been carefully exa- 
mined by Messrs. Binney,* Bland, t and others. The following 
summary of North Amenca.nPuhYionifera is given by Mr. Binney* 
The -area is nearly co-extensive with our regions. Nos. 16 
and 17. 


Anon 


Bulimus 

21 

Melampua 


Limaz 

3 

Achatina 


Carychium 


Philomycus 

2 

Pupa 

12 

Limn»a 


Vitrina 

2 

Vertigo 

4 

Fhysa 


Sttcclnea 

18 

Oylindrella 


Flanorbis 


Glandina 


Veronicella 


Anoylus 


Helix 

131 






There are also found in the fresh waters of this district Melar 
niadce 380, Paludinidcs 58, Cycladidce 44, Unionidce 652, 


18. Ameeican Eegion. 

The mass of American land and fresh-water shells are found 
in the central and southern States, the country drained by the 
Mississippi and its tributaries. The Helicidoe are not ,more re- 
markable for size and colour than those of northern Europe ; 
the most characteristic forms belong to the sub-genus Polygyra 
(or TridopaU, Baf.), such as Belix tridmiaUty mlbolabria, hirsuiat 
and Beptemvolvia, The truly North American forms all belong 
to three genera, viz. — Helix 43, Succinea 8, Pupa 3 species. 
In the Southern States are also found 6 species of Bulimus, 
3 Oylindrellas, 2 Glandinas, and 6 Helicinse, genera whoso 
metropolis is in the Antilles or in tropical America. 

The fresh-water univalves include above 100 species of Mdor- 
, ntcK^oB belonging to the genera Ceriphasta, Mdafususy AwcwZoftw, 
Mdaiomay and Amnicolay 15 Paludinoiy some keeled, and one 

* Ja tevend In Fioc. Acad. Nat Sci. Phil. 1657, and ■nba^qaent yeaxa. 

t Eemazlca on tbe Olaaaiiloatioa of N. Am. Helicea. Annali of Lyceimi of Kat Hlat/ 
New Yock. 1868. 
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muricated (P. magniJM) ; and species of Valvata^ Lim^icsa, Physa 
(15), FlanorhiSf and Anoylua (5). 

The fresh^vater bivalves are also extremely mimerons : the 
^nionidoe are unequalled for their ponderous solidity, the rich 
tin6^^ of their interiors, and the variety of their external forms,* 
Gnatlwdoh mneatua, Cyrena floridma, 16 species of Cydaa, and 
Piaidium ditties belong to this region. 

19. Oregon and California, 

The Pauna^of the region beyond the Rocky Mountains is 
believed to hie almost entirely distinct from that of the TJnited. 
States. Arion (foliolatus) and Limax (Columbianus), genera not 
indigenous to eastern America, were found near Rliget Sound. 
(Gould). We have no information respecting the land and 
fresh-water shells of Russian America, but from analogy we 
may expect to find a few there identical with those already 
mentioned as occurring in Siberia, f 

The shells of Oregon and California are principally known by 
the researches of Nuttall, Couthouy, and Binney. 


Helix 


Physa 

9 

Cyrena 


Bulimus 

10 

Anoj’lus 


Cyclas 


Achatina 


Planorbis 

32 

Unio 

1 

Succinea 

4 

Melania 


Alasmodon .... 


Limneea 


Potamides 


Anodon 

3 


Limnoea fragilia, a Canadian speciqs, is said to range westward 
to the Pacific ; and Z. jugularia to be common to Michigan, the 
North-west territory, and Oregon. (De Kay.) Limnaea umbroaa^ 
Say P and Planorhia corpulentua, Say, are found in the Columbia 
River. 


20. Mexican Region. 

The lowlands of the northern half of Tropical America con- 
stitute only one botanical region, extending from the Rio Grande 
del Norte to the Amazon ; but on zoological grounds it may be 
divided into two smaller areas. The Mexican province, including 
Central America, itself comprises three physical regions : the 
comparatively rainless and treeless districts of the west; the 
wuntains or high table-lands with their peculiar flora ; and 

4 * The private cabinet of Mr. Jay contains above 900 speoiea of North American 
' and very many varietiei. 

t The effiaity between the MammaHaot the Old and NewWorkla is greateet in 
eaatem Asia and north-weat America, and trith diitanee firom thoce 

Tegkms. ( FoterAotue, in Johnston’s FhyskalAtlae, No. 98.> 
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the tiu&y wooded region that borders the Caribbean Sea. The 
IftTiil gnft.ll a of Central America resemble those of ihe AstUles 
in the preyalenoe of some characteristic genera — QlcndkMf 
Oplif^ella and Helicina ^ — of which very fsw species are^ found 
on the northern Coast of the Gulf of Mexico. The aro 

numerous, but chiefly thin, translucent species. 


Helix S3 

Prosezpina 1 

Bulimoti 60 

Succinea 0 


Aohatina(Spiraxis) .. S5 


Glandina \25 

Tomatellina 1 

Papa 1 

Cylindrella 20 

Cyclotus 1 


CiBtola 7 

Cyclophonu 3 

Chondropoma 3 

Megaloma 2 

Helicina 22 


Amongst the fresh-wuter shells are Neritina Cyclas 

macidata, Corlicula convexa^ and 7 species of Cyrefoa, Prom 
Mazatlan, Mr. Carpenter describes Cyrena oUvacea and Mexicana, 
Gnathodon trigonusy Anodon ciconia (allied to the Brazilian 
A. an8erina)y Fhysa auraniia and elata^ Planorbia sp, Melampua 
oUvaceua, Two brackish-water species, Cerithidium mricosum 
and Montagndy are common to South America. 


21. Antilles. 

The West Indian Islands have supplied nearly 600 species of 
HelicidaSy a larger number than any province except the Lusi- 
tanian ; and above 260 CydostomidcBy or nearly three times as 
many as India. They are also richest in generic forms, and 
the climate is highly favourable to the multiplication of indi- 
viduals. The mean temperature of- the Antilles is 59® — 78®, 
and the annual fall of rain exceeds 100 inches in most of the 
idands. 


Helix 

200 

Pupa 

.... 26 

CyclophoruB .... 


StenopuB 


Cylindrella 

.... 73 

CyclotuB 

14 

Sagda 


Olausilia 

.... 1 

Idegaloma 


Proserpina. 

6 

Balea 

1 

Helicina 

43 

Bulimos 


Succinea 


Alcadia 

17 

Aohatina 


Chondropoma .... 


Trochatella .... 

16 

GUmdi^a 


Choanopoma 

68 

Lncidella 

6 

SpiraxiiL 


Adamsiella 


Stoastoma 


Tomatellina 


Cistula 

86 

Geomelania .... 



Probably every island has some peculiar species, and those 
of the great islands like Cuba and Jamaica are nearly all dis- 
tinct* To Jamaica belong the species of Stoastomay 8agd<i, and 
(jhomdamay ^e small sub-genus LucideUay the Alcadia$ ahdihe 
maas of beaniifdl Cyclostomas with a decollated qiize and 
fringed lip (Oi^oam^poma, Adaf/meUay j&maieoy Ohon^h^opomay 
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part, and Ciatulay part.)* The solitary Clauailia is found in Porto 
Eioo, the Bdlea in Haiti, and the Tomatdlina in Cuba ; 
is peculiar to St , Vincent’s. Bermuda has 4 Helices, of which one 
is common to Texas and one to Cuba. The Ohondropomas are 
found in Cuba and Haiti. 

The West Indian Achatinaa belong to the sub-genera Glandinaf 
Idguua and Sptraxia ; the Bulimi are sharp-lipped and mostly 
small and slender {Subulimy Orthalicua), Helix (Sagda) t^ia- 
tylirnn, H Ca/rocolla, and Succinea (Amphibulima) patnla ai’e 
charactezistio foms. 

Although connected with Florida by the chain of the Bahamas, 
and with Trinidad by the lesser Antilles, very few species are 
common to the mainland of either North or South America ; 
the relation is generic chiefly. 

The Limacidce are represented by VagimHua (Sloanei) ; and in 
the fresh waters there are species of Phyaa (3), Plamrhia (8), 
Ancylua, and the peculiar Qundlachiay Valvata pygmoeat Am- 
pullana (fasciata), PaZudeatrina (minute species), JBTcTWWWtw, and 
2 species of Piaidium. 

In the brackish waters are Cerithidium, Neritina {e.g. melea- 
gris, pupa, virginea, viridis), Melampua (ooniformis), and Pedipea 
quadridena. 


22. OOLTTMBIAN 

The tract shaded in the map comprehends several minor 
regions ; 1, the rainy and wooded states of New Granada and 
Ikuador ; 2, the elevated and nearly rainless province of Vene- 
zuela, with a flora like that of the higher regions of the Andes ; 
3, the Guianas, including the Valley of the Amazon, where the 
forests are most luxuriant, and rain falls almost daily (amount- 
ing to 100 or even 200 inches in the year). Most of the low 
lands, like those of the Mexican Province, belong to the * ‘ Oactus 
Begion ” of botanists, and have a mean temperature of 68* — 84®. 
Land shells are abundant in the forests and underwood of the 
lower zone of the mountains, where the temperature is 10® 
loss and the rains more copious. BvZvmi are the predominant 
forms, especially the succinea-shaped species, (e.g. B, ataednoidea)* 

* A magnificent colleotlon of Jamaioa land sheila has been presented to the Bdtiah 
iCoseom by the Hon. E. Chittty, ivhose researches were conducted with' the late 
Fh^eesorO. E. Adams. 

t In 16S1 the States of Kew Granada, Teneznela, end ficnedor united to form the 
«< Columbian Bepublio,’* but dissolved again in 1881. 
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40 


7 

Cistola 


8 



Bourciers .. 

DnUmm 


Oylindrella 

1 

Oyclotus .. 

Suooinea 


Vitrina 

1 

Adaxnsiella 

Tonudellina 


TTfiminr 

1 

Helicina ., 

Achatina 


Ghoanopoma 

2 

Trochatella 

Glaadina 


Cyclophorus 




The presence of several species of the old-world genera 
ClauBilxa and Btr^taxis — both wanting in North America — ^be- 
comes a significant fact when taken in connection with the 
affinities of the higher animals of South America and Africa. 
These imply a land- way across the Atlantic (at some very re/moU 
period), more direct than would be afforded by the continent 
which is believed to have united the boreal regions at the close 
of the Miocene age.* 

Corhicula cuneata and 3 species of Cyrena are found in the 
Orinoco and smaller rivers ; and the remarkable genus Mullerian 
representing the Afi’ican ^theria^ inhabits the Bio Magdalena. 
A species of Ancylua is recorded from Venezuela. 

Galapagos Islands (No. 35). * 

The fauna and flora of these islands are peculiar, but related to 
tropical South America. The only known land-shells are 17 
small and obscure species of BulimuSy of which the most remark- 
able is j5. acJiaUnellinus* Some of them are peculiar to par- 
ticular islands, like the birds and reptiles, viz. ; — Chatham 
Island 2, Charles Island 3, Jacob Island 2, James Island 1. 
** The Archipelago is a little world within itself, or rather a 
satellite attached to America, whence it has derived a few stray 
colonists, and has received the general character of its indigenous 
productions.” (Paiwin’s Journal, p. 377.) 

23. Beazilian Eegioh. 

The “ region of Palms and Melastomas,” extending from the 
Amazon to the southern tropic, is one of the richest zoological 
provinces. It includes Bolivia, and the largest portion of Peru, 
all that lies to the east of the Andes. The greater part of the 
region is mountainous and rainy and densely wooded, but inter* 
sected by extensive plains {Llanos'), some grassy and fertile, 

* In Lieut. Maury’s physical map of the Atlantic, the contour of fotmer lazMi is 
partly ahown by the 3,000 fathopi line, extending beyond the Canaries and Madeira, 
and sending out a promonotory to the Azores. CUmtilue are found in Eocene strata { 
periiaps even in the coal measures (p. 20fi). Principal Davrson has recently, desoiibed 
Jitpa from the coal measurea of Nova Scotia, which may be the some shell alluded 
to hero. 
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others dry, rooky and rainless, especially in the south ; it is 
mtered by numerous streams — the affluents of the Amazon and 
Plata. The hydrographical areas of these two great rivers have 
been represented on the map, but the southern boundary of the 
Brazilian Province extends beyond the line of water^ed to 
the tropic, including the head- waters of the Plata, in -which the 
same remarkable fresh- water bivalves are found as in the 
Bolivian streams. (D’Orbigny). The mountains around the 
Lake Titicaca are the highest in the New World, and there 
M. f)’Orbigny found several species of Helix up to the elevation 
of 14,000 feet; BuUmua Tupaid ranges to 9,000 feet. The largo 
and typical species of BuUmua belong to this pro-sdnce ; J?. avatua 
and ohlongua are found near the coast (p. 291), and B, tmodmua 
farther inland. The auriculoid Bulimi {Otoatommy ai^ Pachy^ 
otUt Beck), those -with an angular mouth {Qonioattmua^ Beck), 
and the pupiforra species, with a toothed aperture, {Odojito- 
Btomua)^ are characteristic of this region, and also some of the 
most elongated forms {OheUacus). The lamp snails (Anastoma) 
and Megaapira, genera inhabiting Prance . during Ihe Eocene 
period, are uow peculiar to Brazil ; Simpulopaia is also peculiar, 
and Btreptaxia attains its maximum there. The Cycloatomidce are 
few, and the other West Indian forms have almost disappeared. 


Helix 47 

Streptaxis 11 

Anastoma 7 

BulimuB 250 

Megaapira 2 


Glandina 1 

TornateUina 1 

Vitrina 5 

Omalonyx 1 

Simpulopsis 6 


Cyclophorns 2 

Cyclotua 1 

CistQla 1 

Helicina 12 


The land slugs are PeUella paUidlum, Vaginulua aolea^ and 
Lvmax andicolvs. The fresh- waters of the interior are rich in 
bivalves of peculiar genera :* — 

Fhysa 1 Ampulloria 2 

Alioylua 1 Gorbicula 2 

Planorbis 4 PiBidium 1 

Paludestrina 2 Anodon 1 

Marisa 1 Monocondyleea 1 

Snooinea 27 


Unio 4 

Iridina 1 

Hyria 1 

Caatalia 2 

Mycetopua 8 


24. Perxjviah Regioh. 

The long and narrow tract between the Andes and Pacihc, 
extending from the equator to 26® S. lat. forms a* distinct, 
though comparatively unproductive province, including tl^p coast 
of Ecuador, Peru, and Boli-rn. It is warm and almost rainless ; 

^ Hie American Expedition ex^Jored forty Brazilian streams, and found only one 
AmpuUariOt one Melania, and .one Flanorbie. (Gould.) 
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the clouds discharge themselres on the east side of the Andesi 
and zain is so rare on the west coast that in some parts it only 
falls two or thr^ timw in a century. In Peru, during great 
part of the year, a vapour rises in the momi^, called the 
^‘garua; ’’ it disappears soon after midday, and is followed by 
heavy dews at night. 

Mr. Cuming collected 46 species of land snails in Peru ; and 
Dr. Pfeiffer enumerates 100, but perhaps half the latter w<«e 
from the eastern side of the Andes, belonging to the Brazilian 
Province. They are mostly Bulimia and are smaller and lose 
richly coloured than those of Bolivia and Brazil ; B, Dmickei^ 
boMus, and turritm are peculiar forms. Cistula BeUUreana is 
the only operculated land snail, and Vaginulua limayaniis the 
only slug.^ 


Helix 


1 

Ancyltu 

1 

Bulimiur *. 



Ampullaria 


Succihea 


1 

Paludestrina 

2 

Glandina 


1 

CjTena 

3 

Tcxnatellina 



Anodon 

.... 1 


25. Augenthte BEGiONr 


The “ region of arborescent Compositee’’ 

has afforded scarcely 


any land snails ; only 7 species of Bulimics^ and 3 Helices are 
recorded, but some others may have been included with those 
of Brazil and Chili. Prom Bolivia this province is separated 
by the wide plains of the Great Desert, or northern prolonga- 
tion of the Pampas ; and all the eastern part has been submerged 
at a recent (geological) period; so that tho only promising 
districts are Paraguay and the eastern declivities of the Chilian 
Andes. The fresh- water shells of the La Plata and its tribu- 
taries are more remarkable. 

Chilinia 7 Cyclas ... 

Planorbis 11 Pisidium 

Ancyltu 4 CorbicTila 

AmpuUaria 7 Unio 

Asolene 1 Anodon 

Paludestrina. 7 

AmpuUaria (Marisa) comu-arietis is a characteristic shell; 
Fahtdeatrina lapidum has a claw-like (non-spiral) operculum, 
and appears to belong to the MelaniadcB, 

26. OHiniAy Eegion. 

iThe northern part of Chili belongs to the same physioal region 
with Peru, consisting of dry and raMess plains. Herelheland 


1 Byssoanodon 1 

1 Monocondylsea 6 

9 Mycetopus 1 

t CMtalia I 

10 Iridina 1 



rutkima 
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gnaiU mi&wmi sttall, fud wem niter ^ A| 
Talparaiso lam te ateiiida&t d^uiiig tiba tibinn irinter 
and thn aofutom oonate are aad^^reniely 

wet. 33ie (diaraoterietio {nilxnoiiiiSBra are fii&di-watw 
X/hiUfUae* The genus BuchananM is doubtfbl. There are 
31 species of Bulimus (inoluding B. ChUenHs^ Pleotostylus) and 
22 of Helix ; Swcwm ChUoeMU^ Ancylua Gayanua (Y alpaiaiw), 
Fkmorbia fuacua^ P<dud6a;trina sp. Unio CMUfMta^ Fiaidinm 
Ohilense (Valdiyia). Helix Binneyana is found on the island of 
Ohiloe. 

The Island of Juan Femamdez (36) has at least 20 species of 
land shells, all x>eculiar to it : — 


Helix quadrata, 

M arctispira. 

,, pugio. 

„ tessellata. 

„ ceroides. 

„ marmorella. 

„ helicophantoidefl. 


Omalonyx Gayana. 
Achatina diaphana. 

„ splendida. 

„ bulimoides. 
„ conifera. 
f, acumiiiataP 
Spiraxid consimilia. 


Tomatellina minuta. 

„ trpcMformif. 
Snccinea GumingL 
„ mamillata. 
fragile. 

Parmacella Cumingi. 


In the adjoining island, Masafuera, are found- 


Tomatellina Seel uzii. Snccinea semiglobosa. 

Succinea rubicunda. „ ping^. 


27. Patagohiak Eegion. 

The Pampas, or great plains of Patagonia, are dry and rain- 
less nearly all the year; the vegetation which springs up 
during the light summer rains becomes converted into natural 
hay for the support of the wild animals. In Fuegia the mean 
temperature is 33® — 60®, and there is rain and snow through- 
out the year ; yet the bases of the mountains are clothed with 
forests of evergreen beech.* Bulimus sporadicua is found on the 
banks of the River Negro, and R. lutescena at the Straits of 
Magellan ; Helix lyraia (costellata, D’Orbigny ?) and H» aaxa- 
tiUa inhabit Fuegia. Buecinea magellanica is also found at the 
Straits, and Chilinia fluminea^ Limnoaa viatriXf a Faludeatrina, 
Anodon pudehanua, and Unio Patagonicua in the River Negro. 
Peronia marginata and Potamidea codatua were discovered in 
Fuegia by Mr. Oouthouy. 

The FalUand lalanda are 300 miles east of Pai|igonia, and the 
only recorded shells are two species of Paludeatrina, There is 

» Himmiiiig*Mrdi are leen flattering idxmt d^icate flowers, and parrots feeding 
amidst the eror-green woods. (Darwin, p, 261.) 
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zpologioal eyideiioe that these islands were united to the m ain * 
land of South America at no rery distant geological period. 
The flora consists of characteristio plants of Fuegia and Pata- 
gonia, mingled, and overspreading the whole surface; few 
species are peculiar. (J. D. Hooker.)* 

* Dr. Hooker has suggested that not only the Falkland Islands, but the far distant 
Tristan d’Actinha (p. 97) and Kerguelen’s-land (p. 99), may be moHntain-t<q;» of a 
continent which has been submerged since the epoch of their existing flora. ** Th«re 
ai*e five detached groups of islands between Fuegia and Kergaelen’s>land (a region 
extending 5,000 miles), all partaking of the botanical peculiarities of the southern 
extremity of the S. American continent. Some of these detached spots are much 
rioser to the African and Australian continents, whose vegetation they do not assume, 
than to the American ; and they are situated in latitudes and under ciroumstanoes 
eminently* unfavourable to the migration of species.” 

” The botany of Tristan d’Acunha (which is only 1 ,000 miles distant from the Cape of 
Cood Hope, but 3)000 from the Straits of Magellan) is far more intimately allied to that 
of Fuegia tlian Africa. Of twenty-eight flowering plants, seven are natives of FuegiOt 
or typical of S. American botanj*. 

**The flora of Kerguelen’s-land is similar to, and many of tlie species identical with, 
those of the American continent. (Its geological structure) would bespeak an antiquity 
for the flora of tliis isolated speck on the surface of our globe far beyond our power of 
calculation. We may regard it as the remains of some far more extended body of 
land.” (Botany of Antarctic Voyage, i. pt. 2, 1847). 
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OHAPTEB ni. 

ON THE DISTEIBUTION OP THE MOLLUSOA IN TIMB. 

The historian of modem geology, Sir Oharles Lyell, has taught 
us to regard the stratified rocks as so many monuments, record- 
ing the physical condition and Hying inhabitants of the earth in 
past ages. 

Each /oma^ton consists of a similar and more or less complete 
series of Hmestones, sandstones, clay, coal, and other strata, 
representing the deep and shallow seas, the fresh- waters, and 
the terrestii^ portions of the surface of the globe, at one par- 
ticular period of time.* 

The organic remains found in the strata exhibit no such 
repetitions, but are changed gradually regularly, from the 
earUest to the latest formations ; so that the mass of species in 
each period must have been peculiar and distinctive. 

The important theory, that strata may bo identified by fossils, 
was taught by William Smith, early in the present century, and is 
thus expressed in his Stratigraphical System : — ‘ ‘ Organised fossils 
are to the naturalist as coins to the antiquary ; they are the 
antiquities of the earth ; and very distinctly show its gradual, 
regular formation, with the various changes of inhabitants in 
the watery element.” — “ They are chiefiy submarine, and as 
they vary generally from the present inhabitants of the sea, so at 
separate periods of the earth’s formation they vary as much 
from each other; insomuch that each layer of these fossil 
organised bodies must be considered as a separate creation; 
or how could the earth be formed, stratum super stratum, and 
each abundantly stored with a different race of animals and 
plants.”! 

The “ Prodrome” of M. D’Orbigny is a catalogue of the shells 
(and radiate animals) of each formation, from which it appears 
that the mass of the Hving population of the globe has been 
changed twenty times since the close of the Eirst or Palaeozoic 
Age ; and although the fossils of the older rooks have not been 
genexaUy classified with the same minuteness, yet enough is 

* The eoalrineasiires and chalk of England cannot indeed he called timiiar, hot the 
CaetaoeoQS fonnations (rf the whole world affOTd mineral types, oonreq^ding to, per* 
hapa, every variety of Caihoniferona rock. 

t atmtignpbioal Syatem of Oiganlaed Foeeile, 4to., Lend. 1817. 
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known to show that at least ten great changes had taken place 
before the Secondary epoch. 

In the following Table, the first column gives the names of 
the Formations or Period; the second contains those by whidi 
the principal strata are known. 

I. GEOLOaiOAL TABLE. 


FOBMATIOSS OB 
P1EBIOD8. 


1. Tremadocian 


2. Snowdonian.. 


"11 ^ •• 

( 4. Ludlow 

( 6. Hercynian 

m. ^ 6. Eifelian 

f 7. Cl 3 rmenian 
jy f 8. Berniciau.. 
• ( 9. Dometian.^ 


^ 11. Conchylian ... | 

(12. Saliferous 

'18. Liassic 

14 .Toarcian 

Vn. " 15. Bajocian 

16. Bathonian ... | 


17. Oxfordian 

Vlir. ■( 18 . CoraUian 

. 19. Kimraeridgian 

^20. Fortlondion... 
(21. Wealden 


’ 22. Neocomian . 

’’23. Albian 

24. Cenomanian 
X. ^ 25. Hippuritic ... 

26. Senonian 



(27. Londinian 

XX. 

pS. Nummulitic... 

xn. 

29. Falanian ...... 

xw. 

80. Icenian 



NAxsg or Strata. 

Longinynd slate. (Bangor. Wicklow.) 
Lingula flags = Primordial group. (Baxrande.) 
Tremadoc slate. Potsdam sandstone. 
Llandeilo flags ) Bala or Coniston 
Caradoc san&tone j group. 

May-hill sandstone = Clinton group. 
Woolhope and Dudley limestones. 

L. Ludlow. Aymestry lime., U. Ludlow. 
Spirifer sandstone ; Bhine. ) Devonian and 
Plymouth limestone. > Old Bed 

Fetherwin limestone. ) Sandstone. 

Carboniferous limestono (shale and coaL ) 
Coal-measures. (Millstono-grit, cool. &o.) 
Magnesian lime —Zechstein. (Perm.) 

New Bed sandstone = Bunter. 

(Muschel-kalk = Oeratite limestone). 

Bed marls =s Keuper. Lias bone-bed. 

L. Lias = Sinemurien and Liasien. 

Marlstone, Alum-shale, (Thouars.) 

Inf. Oolite, FuUer’s-earth. (Bayeux.) 

Great Oolite. (Stonesfleld slate ; G. Ool. 

Bradford cl. Forest m. Oombrash.) 
Kelloway rock = CaUooieny D’Orb. 

Oxford clay. (White Jura.) 

Coral-rag and Calcareous grit. 

Kimmendge clay. (Dorsetshire.) 

Portland stone and Purbeck beds. 

Hastings sand and Weald clay. 

Speetonclay? (Neuchatel). 

Lower Green-sand, and Aptien^ D’Orb. 

Gault. (District of tho Aube, or Alhe,) 

Upper Green-sand. (Mans, Cknomanum,) 
Chalk-marl and L. Chalk = Turonim. 

Chalk with flints b= BacuUte limestouo. 
Moestricht chalk = Danim^ D’Orb. 

Thanet sands, Plastic clay, London clay. 
Byackleshamr Barton; I. Wight; = jpcaitim. 
Hempstead ; Fontainbleau ; = Tongtim. 
Faluns of Touraine ; Bordeaux, Vienna. 

Crag of E. Co. =5 Sub^penninf D’Orb. 


It mxist be observed that the number and magnitude of the 
** For^^tions ” was determined by accident in the first instance, 
and afiierwards modified to suit the requirements of theory, and 
te them more nearly eqnal in value.* 

« IftM nainef pf fotmationa ore in great measure proviaionai, and cpsiL to 
Some of them were given byBrongniart gad 0. B’moioy; athem Hu WS 
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Aoeording to MM. Agassiz and D’Orbigny, all, or nearly bU • 
ibe fossils of each formation are peouli^; very few species 
being supposed to liaYe suryiTed from one period to another. 
Sudden and entire changes of this kind only take plaoe when 
the natxire of the deposit is completely altered — as when sands 
or clays rest upon chalk — and in these instances there is usually 
OTidonce (in the form of beds of shingle, or a change of dip) that 
an interyal must have elapsed between the completion of the 
lower stratum and the commencement of the upper. 

Professor Bamsay* has discussed this subject at considerable 
length. He endeavours to prove that where we have a com- 
plete succession of rooks the species die out and appear 
gradually and almost imperceptiby ; that where there is any 
sudden change in the fauna, it is always accompanied by an 
unconformity in the rocks — ^that is, the rocks do not lie evenly 
on one another, but the lower one shows an eroded surface, or 
its stratifications are not parallel with those of the upper rock. 
A break in the current of animal life is believed to be always 
, accompanied by a break in the succession of rocks. Each break 
marks a lapse of time during which no deposition of mud, &c., 
took place on the area marked by the break. As it is assumed 
that the change of specific forms has proceeded at a uniform 
rate throughout geological time, it is argued that the greater the 
difference in the fituna, the longer was the time indicated by the 
break. I cannot resist the general inference that in cases of 
superposition, in proportion as the species are more or less con- 
tinuous — ^that is to say, as the break of life is partial or complete, 
first in the species, but more importantly in the loss of old and 
the appearance of new allied or unallied genera — so was the 
interval of time shorter or longer that elapsed between the close 
of the lower and the commencement of the upper formation ; 
and BO it often happens that strata a few yards in thickness, or, 


recently applied by D’Orbigny, Sedgwick, Murchiaon, and Barrande ; and some are 
adopted from popular jisage. Geographical names, and tlioae derived from charac> 
teristio fossils have been found the best, but no complete scheme of zooioffical nomen- 
(datum has been framed. 

The epithet “Turonien” (26) is rejected, because it conveys the same meaning 
with ^^Falunian** (29), or Middle Tertiary, the type of which was taken from 
Timraine. 

The term ibeawn is proposed for the Pliocene strata beoauso thair ocder of suooes- 
slen was tnt determined by Mr, Chaadesworth, in the eastern counties ot the 

yyy ^ We have left the table as it stood in the list edition of this 

wwk; hut we diould mention here that one fomaatlon should be placed at tiie head, 
the I«urentlBii, and the beds deposited during and since the glacial epoch at the 

foot. 

* Annivelsary Addresses, Q. J. Geol. Soc., veto. adx. and xx. 1868 and 1864. 
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more 3K>tably still, the absence of these strata, may serve to 
indicate a period of time as great as the vast aoonmtilarions of the 
whole Silurian series.” The lapse of time is in most oases farther 
marked by extensive denudations of strata. During the Palseo- 
Eoio age ten physical breaks are known, six of which occur 
before we reach the Devonian formation. In every case but 
one (and in that the rooks are almost entirely devoid of animal 
remains), there is an entire change in the species and aconsider- 
able change in the genera. The breaks in the Secondary period 
are less marked and less numerous, amounting to about four ; 
and they 'are still less marked in the Tertiary period. 

We have seen that distinct faunas may be separated by narrow 
barriers in existing seas ; and differences almost as great may 
occur on the same cgast-Hne without the interposition of any 
barrier, merely in passing from a sea-bed of rook and weed to 
one of sand or mud, or to a zone of different depth. It would 
be unreasonable to expect the same fossils in a limestone as in a 
sandstone ; and even in comparing similar strata we must con- 
sider the probability of their having been formed at different 
depths, or in distinct zoological provinces. 

The most careful observations hitherta made, under the most 
favourable circumstances, tend to show that aU sudden altera- 
tions have been local, and that the law of change over the whole 
globe and through all time has been gradual, and uniform. 
The hypothesis of Sir C. Lyell, that species have been created, 
and have died out, one hy one, agrees far better with facts, than 
the doctrine of periodic and general extinctions and creations. 

As regards the zoological value of the “ formations,” we shall 
be within the truth if we assume that those already established 
correspond in importance with geographical provinces ; for at 
least half the species are peculiar, the remainder being common 
to the previous or succeeding strata. This will give to each 
Geological period a length equal to three times the average 
duration of the species of marine shells.* 

The Dietribution of the Bpeciea in the Strata (or in Time) is like 
their distribution in space. Each is most abundant in one 
horizon, and becomes gradually less frequent in the beds above 

* Tlw exact yaJne of these periods cannot be ascertained, bat 8(nne notion of their 
lenftii may be obtained by considering that the deposits in the valley of the JDasiaaippI 
mt^mated to repseaent 100,000 yean, have been aocomulated since the oa of many 
ei^ing tiiells. The same may be said of the elevation of Mont Blano, the formation 
of tite Mediterranean Sea, and other grand physical ( vents. The great cities of anti- 
<ptiiy--Some, Corinth, and Egyptian Thebes-nitand upon raised sea beds, or aUavial 
^^osits. containing recent shells. 
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ai.d below; the locality of the newest rock in which it occurs 
being often far removed from that of the oldest.* 

That species should be created at a single spot, and gradually 
multiply and diffuse themselves, is sufficiently intelligible. That, 
after attaining a certain climax of development, they should 
decline and disappear, is a fact involved in mystery. But even 
if it depends on physical oajises, and is not a law of all Being, its 
operation is equally certain, and does not appear to vary beyond 
moderate limits. 

The deep-sea shells (such as Rhynchonellay TerebratvHa^ and 
Yoldia) enjoy a longer range in time, as well as in space, than 
the littoral species ; whilst the land and fresh- water shells are 
most remarkable for specific longevity, t 

Jn each stratum there are some fossils which characterise 
small subdivisions of rock, just as there are living species of 
very limited range. 

l^en species once die out they never reappear ; one evidence 
of their having become extinct consisting in their replacement 
by other species, which fulfilled their functions, and are found 
in deposits formed under similar conditions. (Forbes.) 

The total number of species is greater in the newest forma- 
tions than in those of older date ; but the ratio of increase has 
not been ascertained.! 

Distribution of Genera in Time . — The doctrine of the Identi- 
fication of strata by fossils derives its chief value from the fact 
that the development and distribution of genera is as much sub- 
ject to law as the distribution of species; and, so far as we know, 
follows a similar law- 

Groups of strata, like the zoological provinces, may be of 
various magnitudes ; and whilst the smaller divisions are cha- 
racterised by peculiar species, the larger groups have distino^ 
sub-genera, genera, and families, according to their size and 
importance. 

"William Smith himself observed that ‘ ‘ three principal families 
of organised fossils occupy nearly three equal parts of Britain.** 


* M. Agaasiz and Professor E. Forbes have represented, diagraxnmatioally, the 
distribution of genera in time, by making the horizontal lines (such as in p. 124) swell 
out in proportion to the development of the genera. . Those whose 
climax, and end are ascertained may be represented by a line of this kind 
Genera which attain their maxima in the present seas are thus e:q>resse<l 
t Land and fresh-water shells of existing species are found with the fossil bones of 
the Mastodon and Megalonyx, in N. America. (Lyell.) 

t The number in each formation depends on the extent to which it has been investi- 
gated, and on the optnions entertained as to the strata referable to it. Professos 
Hiillipe has discussed this subject in his work on Devonian fossils (p. 166), and in the 
** Guide to Geology.” 


G 
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** Echini are most common in superior strata ; 

** Ammonites to those beneath ; 

“ Frodtictiy with numerous Encriniy to the lowest.” 

This kind of generalisation has justly been considered by Pro- 
Ibssor E. Eorbes of higher importance than the identihcation of 
strata by spedes-^o. method only applicable to moderate areas, 
and becoming less available with distance. Indeed it might be 
assumed that strata geographically distant, yet containing some 
identical species, must differ in age by the tune required for the 
migration of those species from one locality to the other. 

A table of the characteristic species of the English strata is of 
little use in America or India, except to show how few and 
doubtful are the identical fossils. Whereas the characteristic 
genera and order of succession of the larger groups are the 
same at the most distant localities ; and whatever value there 
may be in the assumption that particular systems of rocks con- 
tain most workable coal, lead, or rock-salt, is not lessened by 
the circumstance that the species of fossils in those rocks are 
not everywhere the same, since the genera alone are sufficient 
to identify them. 

Genera, like species, have a commencement, a climax, and a 
period of decline ; the smallest usually range through several 
formations, and many of the typical genera equal the families 
in duration. 

Groups of Tormations are called Systems, and these again* are 
combined in three principal series : — Palaeozoic, Secondary, and 
Tertiary. 

Thirteen geological systems, each having a number of peculiar 
genera, are shown in the accompanying table. (No. 11.) Some 
of the genera cited have a wider range, like BelemniteSy but are 
mentioned because of their abundance in one particular system. 
The names in italics are existing genera.* 

The third table contains the names of some of the larger 
genera, arranged according to the order of their appearance. 
This diagram conveys the impression that the series of fossili- 
ferous strata is not completely known ,* or that the beginning of 
many groups of fossils has been obliterated in the universal 
metazoorphism of the oldest stratiffed rocks, f 

IVoeene strata contain no extinct genfflra,.and represent only the commence- 
mettt of the present order of things. All the deposits now place win not constl- 

tote an additional ** Formation,” much less a ** Quaternary System.” 

t It was on this account that Professor Sedgwick propoeed the term ” Falttoeoic, * 
mSier tfum ” Protozoic,” for the oldest fossillferous rocks. 
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1. Oambbiak, or 
Lower Silurioa 


2. SILUBIAN . 


8. Dsyokian . 


4. Cabdoiopbbous.. 


Obneba and Sub-oensba. 


rCamarooeras, Endoceras, Gonioceras, Pterotheca, 

J Maolurea, Baphiatoma, Holopea» Platyoeraa. 

] Orthiaina, Plat 3 nitropliia, Poraiut)onite8,Paeudo>craiiia. 
(^Aznbonycliia, Modiolopaia, Lyrodeema. 

( Actinocoraa, Plira^oceraa, Trochoceraa, Aacoceras. 
VUieca, Holopella, Murchiaonia, Atrypa, Betzia. 

( Cardiola, Clidophorua, Goniophonis, Grammyaia. 

(Bactritea, Gyroceraa, Gljnnenia, Apioceros, Serpularia. 
^Spirifera, Uncitea, Meriata, Davidaonia^ Oalccola. 

( Stringocephalua, Megalodon, OrtUonota, Pterinea. 

(Kautiloceraa, Diacitea, Goniatitea, Porcellia. 
vNaticopaia, Platyacbiama, Motoptoma, Productoa. 

( Aviculo>peoteii« Authracoaia, Conocardimn, Sedgwiokia. 
j Oamarophoria, Auloateges, Str^haloaia. 

{ Myalina, Bakewellia, Axinua, Edmondia. 


7. L. JuBABSid . 


8. U. JUBAflSIC. 


9. L. Cbetaceous 


10. U. Cbetaceous 


18. ICIOOENS , 


18. Pliocene.. 


f Ceratitea, Naticella, Platystoma, Koninckia, CyrtiaC 
I Monotia, Myophoria, Pleurophorua, Opia. 


^ Monotia, Myophoria, Pleurophorua, Opia. 

/Belenmites, Beloteuthia, Geoteuthia, Ammonites. 

J Alaria, Trochotoma, Btmula, Pileolua, Cj'lindritea. 
j Waldheimia, Thecidiuniy Spiriferina, Ceromya. 
(^Grypheea, Hippopodium, Cardinia, MyocoucBa. 

rCoccoteutbis, Leptoteutbis, Kautilua. 

I Spiuigera, Purpurina, Kerinsea, Neritoma. 

I Ptero^ma, Trichitea, Hypotrema, Diceraa. 
[^Trigonia, Pacbyriama, Sowerbia, Tancredia. 

' Crioceras, Toxoceraa, Hamulina, Baculina. 


Belemnitella, Conoteuthis, Turrilitea, Ptychoceraa. 
Bamitea, Scapbitea, Pteroidonta, Cinulia, Tylostoma. 
Acteonella, Globiconcba, I'rigonosemus, Magas, Lyra. 
Keithea, liioceramus, Hippurites, Capri^ Gaprotina. 


Beloptera, Lychnus, Menaspira^ GlandinOy Typhus, 
Volutilitkes, Clavella, PseudoHva, Seraphs^ litmella, 
Oonorbis, Str^aid\ira, Globulus, Phortu, Velsd^s. 
Ghilostoma, volvaiia, lithocardium, Teredina. 

^irulirostra, Aturia, Yaginella, Ferussina* 

Halia, Proto, Desbayesi^ Aiso, Ccusidaria, Oarolia. 
Grateloupia, Artetnis^ Tapes, Jouatmetia, 

Argonauta, Strombus, Purnura, lYophon, 
roldia, IHdacna, Circe, Verticordia, 


2 
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General arranged in their 
Order of Appearance. 


Baphistoma, Obolus 

CSEzmorocffrax, Atrypai Fterlnea 

Gomphoceras, Bellerophon, Pentamerus 

Orthie, CJonularia, Murchisonia 

Spirifera, Athyris, Posidonomya 

iBoarca 

CoDocardium, Megalodon, Clionetes 

Oardiomorplia 

OrtAoeeras, Loxonema, Cyrtia 

Pleurotomaria, Porcellia 

Froductna, Macrochilua, Streptorh}'nchuB 

GoniaHtei^ Plevrophonu 

Edmondia, Myalina..., 

Acteonina 

TerebratuJa, Pinna, Cyprina 

Lima i 

Gervillii^ Myoconcha 

Ammonites, Katicella, Opis 

Trigonia, Isocardia, Thecidimn 

Centliium, Plicatola, Cardita 

Trochotoma, Tancredia, Grypheea 

Ancyhceras, Inoceramus, Unicordium ... 

Aetarte, Pholadomya, Oorbia 

Nerintta, Goniomya, Exogyra 

Terebratella, Limopais, Nesra, Argiope ... 

BocuZttes, Cinulia, Ba^olites 

Phyaa, Paludina, Unio, CjTcna 

Aporrhaia, Tomatella. Pyrula 

Pectunculua, Thetia, Craasatella 

Grenella, Chama 

Volut^ Conus, Mitra, Haliotis, &c 

Aturia 

Helix, Auricula, Oyclostoma 

Pseudoliva, Bosteliaria, Seraphs 

Purpura, Strombus 

Argonmta, Trldacna 




Tho genera of the oWcr rocA« are believed to be nearly all 
extinct ; for although the names of many recent forms app^ 
in the catalogues of Palaeozoic fossils, it must be understood 
that they are only employed in default of more exact infor- 
mation. BvAcvMvmj Melania, and Mya have been long since 
expunged; and Modiola, Nucuh, and Natica, are only retained 
until ^e characters which distinguish them are better under- 
ftood. 










siTOi Of fixmoii nr xna. 


»S 


IV. BANOU OF PAMTLIES IN TIME. 


Systems 1 
of Strata. ) 

dambrian. 

Silurian. 

Devonian. 

Carbonif. 

Permian. 

£ >4 (3 

111 ! 

Ar^Dnautides 

— 


— 



1 1 i 

I 1 1 

1 i 1 

1 1 i 

1 1 1 

— 

Nautilidee 




Stroml)idfie->-Bucciiiid8e 


— 

} 1 

1 1 

1 1 

1 1 

Conidse^Volutidse 


Pyramidellidie' ‘ 



— 

TurbinideB— lantliinidae 


— : 





Dentaliadn 



ChitonidsB 


1 1 

1 1 
i 1 

1 i 

1 

1 1 

1 1 

1 1 

1 1 

Bullldffl 

HelicidsB — Limocidee 

Limneoidse — ^Melaniadse 


AuriouUdse — Cyclostomidse 

— 

— — — — . 

Terebratulids 

Bhynchonellids 

Spiriferids — Ortliidse , 



— 

ProducticUe 



Craniada^Lingulida 

Pectinida 

Avictilida—Mytilida 

Arcad»— Trigoniada 

Unionida 



i 1 

1 1 

.111 

Mill 

1 1 1 i 1 

1 1 1 It 1 

1 1 1 1 1 1 
till 

1 1 1 1 

Chamidffi — ^M}^d» 

Hippuritida 

Tridacnida 

Oardiadffi — ^Lncinida 

CycladidsB 

— 

I 1 1 1 1 i 
(III 1 
Mil 1 
M 11 
1 I 1 

M i M 11 
11 11 M 1 
M I 1 11 1 
M 11 M 

C^Drinida—AiiatmidsB „ . , 

Astartidse 

Veneridte— TelUiiidfio 

MactridsB 

Solenidas 

Gastrooheeiiidas-^Plioladidea 


‘ 

1 


DUiMJmUon of FamiUes of Shells in Tme.— Employing the tenn 
“femilieB” for natural groups of genera, and adopting the 
smallest possible number of them, we find that sixteen, or 
nearly one-fifth, range through^all the geological systems. Only 
seyen have become extinct, viz,*: 


BelemnltidiB. 

Ammonitldte. 

Orthooeratidw. 


Spiriferid*. 

Orithidtt. 

Prodactidv, 


HippnritidM. 
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Throe otlieTS are nearly extinct : — 

Naotilidn. Bhyncbooellite. TtigonladaB. 

And several have passed their maximtun, and become less varied 
and abundant than foimerly, e.g , — 

Tomttellidae. Cyprinide. Anatinidn. 

The extinct families and genera appear to have attained their 
maxima more rapidly than their minirm; continuing to exist, 
under obscure forms, and in remote localities, long after the 
period in which they flourished. 

The introduction of new forms, also, is more rapid than the 
process of extinction. If four Palaeozoic families disappear, 
twenty-six others replace them in the Secondary series; and 
three of the latter are succeeded by fifteen shell-bearing families 
in the Tertiary and existing seas. 

In consequence of this circumstance, the number of types is 
three times greater in the newer Tertiary than it was at the 
Silurian period; and since there is no evidence or indication 
that the earth was ever destitute of life, either wholly or in 
part, it follows almost as a matter of necessity that the early 
types must have been more widely distributed and individually 
developed, than those of the present day. 

Prom the following Table it will be seen that the number of 
genera and families increases with an amount of regularity 
which cannot be accidental. Moreover, the relation of these 
numbers is not liable to be much altered by the progress of 
discovery or the caprice of opinion. The discovery of new types 
is not likely to be frequent ; the imposition of new names, in 
place of the old, will not increase the number of Paleeozoio 
'genera; and the establishment of fresh and arbitrary distinc- 
tions will aflect all the groups in due proportion. 

If the number of groups called Systems ” were reduced to 
seven (viz., three Palaeozoic, three Secondary, and one Tertiary, 
as shown in the following Table), then the average duration of 
genus of shells would be equal to a System of Formations. 

The duration of the smallest well-defined Families of i^ells 
is about equal to one of the three great Geological Divisions, 
or Ages. 
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DEVELOPMENT OF FAMILIES, GENEBA, AND 
SPECIES, IN TIME. 


Geolooioil 

Stbtemb. 

Total 

of 

Genera. 

1 

1 

Brachiopoda. 

1 

1 

Total 
Number of 
Species 
(D’()rbigny). 


i 

ll 

r 

' . (Cambrian 

(Silurian 

2 Devonian 

of Carboniferous 

\ Permian^ 

49 

63 

77 

79 

63 

12 

13 

14 
11 

6 

11 

11 

20 

26 

24 

Ifl 

16 

23 

19 

16 

11 

13 

20 

23 

20 

862 

317 

1035 

885 

74 

181 

20 

24 l32 
80 

80j 

' 4 Trias 

. (L. Jurassic 

Jurassic 

a j I'. Cretaceous 

” (U. Cretaceous 

81 

107 

108 

123 

148 

9 

12 

13 

20 

16 

26 

85 

86 
41 
69 

16 

12 

0 

9 

14 

31 

48 

50 

63 

59 

ns 

1502 

1266 

784 ^ 

2147 

861 

42 ‘ 

49 U; 
62 

60j 

g* 

r (Eocene 

172 

4 

85 

11 

72 

2636 


5 ' 

1 7 < Miocene 

178 

S 

97 

n 

76 

2242 


c ^ 

\ ( Pliocene 

192 

1 

100 

12 

79 

437 

62 f 7® 

1' 

Becent 


21 

251 

13 

115 

rnmm 



Becent & Fossil 

620 

66 

s 

34 

160 

1 80,000 

86 


Order of Appearance of the Groups of Shells, — ^The first and most 
important point shown in the preceding Tables, is the co- 
existence of the four principal classes of testacea &om the earliest 
period. The highest and the lowest groups were most abundant 
in the palaeozoic age; the ordinary bivalves and univalves 
attain their climax in existing seas. If there be any meaning 
in this order of appearance it is connected with the general 
scheme of creation, and cannot be inquired into separately ; but 
it may be observed that the last-developed groups are also the 
most typical, or characteristic of their class (p. 49). 

The Cephalopoda exhibit amongst themselves unmistakable 
evidence of order in their appearance and succession. The 
tetrabranchiate group comes earliest, and culminates about the 
period of the first appearance of the more highly-organised cuttle- 
fishes.i* The famfiies of each division which are least riTililrA 

« Those genera are estimated as belonging to each system which oconr in the itiata 
hcfth abwe tmd bdowt as well as those actoally found in it We have left this W as 
it stood in the first edition, as we are unable to correotall the figures. This, however, 
is not of much importance, since the main points, such as the gradual inoreMe in the 
number of families, would not be affected. 

t ThejRiheoteutAuof Bronn (notD’Oxb.) appeajetot)ea/£tiUoM,fixsntheeqnlfa* 
ent of the Old Bed sandstone in the Eif eL 
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{Orthoceratidcd and Belmnitidoe) were respectively the first de- 
vdoped. 

Amongst the Brachiopoda the hingeless genera attained their 
maximum in the palaeozoic age, and only three now survive 
{LinguJa, Diacinay Gramas) — ^the representatives of as many 
distinct families. Of the genera wi^ articulated valves, those 
provided with spiral arms appeared first and attained their 
maximum while the Terelratulidoc were still few in number. 
The subdivision with calcareous spires disappeared with the 
Liassic period, whereas the genus Ehynchonella still exists. 
Lastly, the typical group, Terehratulidce^ attained its maximum 
in the chalk period, and is scarcely yet on the decline. The 
number of sub-genera (as well as genera) in each system is 
stated in the preceding table, because this group shows a ten- 
dency to ‘‘polarity,” or excessive development at the ends of 
the series.* 

The genera of ordinary bivalves {Conchifera) are seven times 
more numerous in the newer tertiary than in the oldest geo- 
logical system. The palaeozoic formations contain numerous 
genera of all the families with an open mantle; Gyprinidoe^ 
Anatinidcey and the anomalous genus Conocardium, The mass 
of siphonated bivalves do not appear till the middle of the 
secondary age, and are only now at their maximum. 

The Gasteropoda a.ro represented in the palaeozoic strata by 
several genera closely allied to the diminutive and Sciasu- 

rellay and by others perhaps related to lanthina. The Naticidoa 
and Galyptrceidce are plentiful, and there are several genera of 
elongated spiral shells referred to the Pyramidellidce. In the 
secondary strata, holoatomatoua shells become plentiful ; and in 
a few peculiar localities (especially Southern India) the genera 
of siphonated univalves make their appearance in strata of 
Cretaceous age. Fresh-water Pulmonifera of the recent genus 
Phyaa occur in the Purbeck strata, but the marine air-breathers 
and land-snails have not certainly been found in strata older 
than the Eocene tertiary. 

Order of Succession of Groups of Shells, — It has been already 
pointed out that animals which are closely allied in structure 

* See Uie anniversary address of Professor E. Forbes to tlie Geological Society of 

Londim, Feb., 1854, p. 63. The hypothesis seems to have arisen out of an exclusive 
ngud to the poverty of tlie Permian and Triassio strata in England, where they 
fl^pante, like a desert, the palnozoic from the ** neozoic ” formations. The Permian’’ 
•hiould never have been esteemed more than a division of the carboniferous 
qrstem, and is poor in species, ratlier than in types. The Trias must be studied in 
Oefmany, or in the collection of Dr. Klipstein (in the British Museum) to be properly 
•ppnoiaited. 
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and habit rarely live together, but occupy distinct areas, and 
are termed “ representative species.** The same thing has been 
observed in the distribution of fossils ; the species of successive 
strata are mostly representative. 

At wider intervals of time and space, the representation is 
only generic, and the relative proportions of the larger groups 
are also changed. 

The succession of forms is often so regular as to mislead a 
superficial observer ; whilst it affords, if properly investigated, 
a valuable clue to the affinities of problematic fossils. 

It is now generally admitted that the earlier forms of life, 
strange as many of them seem to us, were really loss meta- 
morphosed — or departed less widely from their idetd archetypes 
— ^than those of later periods and of the present day.* The 
types first developed are most lit:e the embryonic forms of their 
respective groups, and the progression observed is from these 
general types to forms more highly specialised. (Owen.) 

Migration of Species and diffusion of Genera in Former Times.-^ 
Having adopted the doctrine of the continuity of specific and 
generic areas, it remains to be shown that such groups as are 
now widely scattered can have been diffused from common 
centres, and that the barriers which now divide them have not 
always existed. 

In the first place it will be noticed that the mass of the 
stratified rocks are of marine origin, a circumstance not to be 
wondered at, since the area of the sea is twice as great as the 
land, and probably has always been so ; for the average depth 
of the sea is much greater than the general elevation of the 
land.t 

The mineral changes in the strata may sometimes be accounted 
for by changes in the depth of the sea, or an altered direction 
of the currents. But in many instances the sea-bed has been 
elevated so as to become dry land, in the interval between the 
formation of two distinct marine strata ; and these alterations 
are believed to occur (at least) once in each formation^ 

If every part of what is now dry land has (on the average) 

* Mr. Dandn lias pointed out that the sessile Cixripedes, which are more highly 
metamorphosed than the Lepadidte, wem the last to appear. The fossil Tyiamtwftiin 
afford, however, the most remarkable examples of this law. At the present day such 
an a n i m al as the three-toed horse {HippotheHutn) of the Miocene Tertiary would be 
deemed a haus natures, but in truth the ordinary lunrse is far more wonderfiil. Un- 
fortunately, a new vulgar error ” has arisen from the terms in which extinct 
have sometimes been described, as if they had been constructed upon severoidistimst 
types, and combined tlie character of several classes. 

t. rite enormous thickness of the <dder rocks in all parts of the world has been held 
to indicate the prevalence of deep water in the primisval seas. 
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been thirty times submerged, and has formed part of the sear 
bed during two-thirds of all the past geologi^ time,— thepo 
will be no difficulty in accounting for the nugration of sea-shells^ 
or the diffiision of marine genera. 

On the other hand, it may be inferred that every part of the 
present sea has been dry land many different times; on an 
average not less than thirty times, — ^amounting to one-third 
of the whole interyal since the Cambrian epoch. 

The ayerage duration of the marine species has been assumed 
at only one-third the length of a geological period, and thie^ 
hwmonises with the fact that so few (either living or extinct) 
have a world- wide distribution. 

The life 'of the land-snails and of the fresh-water shells has 
been of longer average extent, enabling them to acquire a wide 
range, notwithstanding their tardy migrations. 

But when we compare the estimated rate of change in physical 
geography with the duration of genera and families of shells, we 
not only find ample time for their difiPusion by land or sea over 
large portions of the world, but we may perceive that such 
transferences of the scene of creation must have become in- 
evitable. 

Method of Geological Investigation , — ^In whatever way geo- 
logical history is written, its original investigators have only 
one method of proceeding — from the known to the unknown— 
or backwards in the course of time. 

The newest and most superficial deposits contain the remains 
of man and his works, and the animals he has introduced. 

Those of pre-historic date, but still very modem, contain 
shells, &o., of recent species, but in proportions different from 
those which now prevail (pp. 89, 90, 93). Some of the species 
may be extinct in the immediate neighbourhood of the deposits, 
but still living at a distance. 

In the harbour of New Bedford are colonies of dead shells of 
the Fholas costata, a species living on the coast of the Southern 
States. At Brackleshom, Sussex, there is a raised sea-bed 
containing 35 species of sea-shells living on the same coast, 
and 2 no longer living there, viz . — Pecten polymorphiMy a Medi- 
terranean shell ; and Lutraria rvgosa, still found on ^e coasts 
of Portugal and Mogador. 

Tertiary Aye.— If any distinction is to be made betweett 

Tertiary” and “ Post-tertiary” strata, the former term i&otild 
1)0 restricted to those deposits which contain some ertinct species* 
And the newest of these, in Britain, contain an assemblage ol 
Mokthiesa shelils. PrdSsssor Forbes has published a list cf 134 



BISTBlBimOir OV IHB XOLLirSOl XH THEE. 1st 

species of from l^ese ** Gladal beds,*’ nearly all of which 
ore now existing in Biiti^ seas.* 

Inmost of the localities for gladal shells, the species are all 
recent; but at Bridlington, Yorkshire, and in the Norwich 
Ora^, a few extinct species are found (e.g. Nucula Cohboldice, 
PI. 17, f. 18). At Chillesford, Suffolk, Toldia arctica and myalis 
occur of large size and in excellent preservation, with numerous 
specimens of Mya truncataj erect as they lived, in the muddy 
sea-bed. Trophon ecalariformey Admete vindula, Scalaria green- 
Icmdica^ and Naticagrcenlandicat also occur in the Norwich Crag; 
and Aetarie horealuj with several arctic forms of Tellina, are 
amongst the commonest shells, and frequently occur in pairs, 
or with their ligament preserved; the deposit is extensively 
quarried for shell-sand. 

Baised sea-beds with Arctic shells at Udde valla, in Sweden, 
have been repeatedly noticed ever since the time of Linnaeus. 
Captain Bayfield discovered similar beds near Quebec, 50 — ^200 
feet above ^e Eiver St. Lawrence, containing an assemblage of 
shells entirely Arctic in character ; whereas in the present gulf 
he obtained an admixture of the American representatives of 
Lusitanian types, Meeodeemay Penploma^ Feiricola^ Crepidula^ 
The glacial deposits of the northern hemisphere extend about 
15^ south of the line of northern limit of trees;” but this 
oomparatively recent extension of the Arctic ocean does not 
appear to have much infiuenced, if it ever invaded, the inland 
basin of the Aralo-Caspian, which contains only one species 
common to the White Sea, Cardiwn edule^ var. ru8ticum,\ 

The older pliocene period is represented in England by the 
CoraMne Crag^ a deposit containing 340 species (ff shells. Of 
these 73 are living British species, but (with two or three ex- 
ceptions) they are such as range south of Britain. (Forbes.) 
The remainder are extinct, or living only to the south, especially 
in the Lusitanian province : e.g. Foeearue eulccUue, Lucinopde 
Lajonkavriit Ohema gryphoidee^ and species of Caeeidaria^ Oko- 
dora, BigarehMf Terelray Oolwmhellat and Fyrcmidella, It also 
contains a few forms belonging to an earlier age— ai Fhohdomyot 
a true Fyrula, a Lingula^ and a large Vohia^ resembling tbs 
Msgellanio species. 

* The fpeciee which have retired farther north are /M) in the crecedins 

AretioLiat,pp.67,58. 

t Ifr. Wm. fiopkinf, of Oambxidge, haa investigated the causes which maj have 
prodaoed a tenporaiy eatenrton of the Arotio phenomena in Snrope f 
^ moat efBdent and probable cause would be a diversion of the Qulf-streain, whidi 

hessppoMStohsvedowedtip wfaatisnowthevaUeyof fhelfisiiBS^ {CMlogieei 

Journal)^ 
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The shells of the newer tertiaries axe always identical, at least 
genericallyf with those of the nearest coasts. Thus, in Pata- 
gonia are found species of TTopkony Cr^idulay Moncoeros^ 
Pwudoliva^ Vbluta, Oliva^ Crassatellay and Solenellu, The ter- 
tiaiies' of the United States contain species of Fulgur, Merce/nafuiy 
and Chiaihodon, The miocene diells of St. Donungo appear at 
first sight to be all of recent species, but on comparison prove 
to be mostly distinct. 

The proportion of extinct species in the Pliocene tertiary 
varies from 1 — 50 per cent. If a deposit contains more than 
50 per cent, of extinct species it is referred to the Jlfiocenc 
period ; and this test is particularly valuable since the“ modem 
deposits are often isolated, and frequently no assistance can be 
derived from superposition, or even from identity of species. 

In the Eocene tertiaries we perceive the “dawn” of the present 
order of things. All, or very nearly all, the species are different, 
but a large proportion of the genera are still existing, though 
not always in the seas nearest to the localities where they occur 
fossil. 

Thus in the London clay are found — Bostellaria, Oliva^ ArmU 
Icma, and VuUellay genera still living in the Eed Sea ; and many 
species of NautiluSy Bimellaj Seraphsy ConuSy Mitray Pyrulay 
PTioruSy LiottUy Cardilia — genera characteristic of the Indian 
Ocean ; Cyprovula, Typhis, and VolutilitheSy now living at the 
Oape ; Clavellay at the Marquesas, and PeeudoUvay Trochitay and 
species of Murexy whoso recent analogues are found on the 
western shores of South America. 

The freshwater shells of this period are Old World forms : 
MelanopeiSy PotamideSy Lampaniay Melanatriay and Nematura; 
whilst the land-shells form a group quite American in character 
— ^laxge species of Glandina and Bulimus (with refiected lip) 
Megalomaetoma [mumia)y a Cyclotue (with its operculum) like (7. 
JamaicmeiSy and the little Helix lalyrinthicue, 

^ Becondoury Age, — ^In none of the older strata do we find indica- 
tions of a warmer climate having prevailed, in the latitude of 
England, than that which marks the period of the London clay. 
And this is not more than can be accounted for by such a cause 
as the flow of an equatorial current from the direction of the 
Eed Sea, until arrested by a continent to the south-west, as 
supposed by Mr. Prestwich, in the region of the Azores. 

Some indications exist of a more moderate climate having 
obtEuned in the north poleir regions ; for remains of tb ^ IchthyO" 
saurus were found at Exmouth Island, the farthest point reached 
by Sir E. Belcher’s expedition. 
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The peculiar physical conditions of the CHclOc period are 
lepresented at the present day, not so much by the Ooral Sea, 
as by the .Sgean, where calcareous mud, derived ftxtm the waste 
of the ecaglia regions, is being rapidly deposited in deep watei;. 
{Forhea,) 

The Wealden period was styled the ** Age of Eeptiles” by Dr. 
Mantell, who compared the state of England at that time with 
the present condition of the Galapagos Islands. 

The Oolitic period finds its parallel in Australia, as long since 
pointed out by Professor Phillips, and the comparison holds 
good to some extent, both for the Marine and Terrestrial 
Faunas. 

The TriaSy with its foot-prints of gigantic wingless birds, has 
been compared with the state of the Mascarene Islands only a 
few centuries ago, and with the New Zealand Fauna, where 
birds are still the highest aboriginal inhabitants.* 

Falmozoic Age . — ^It has lately been shown by Professor Eamsay 
that signs of glacial action may be traced in some of the trappean 
conglomerates of the Permian and of the Devonian or Old Bed 
Sandstone period in England ; and Mr. Page has endeavoured 
to apply the same interpretation to phenomena of a similar cha- 
racter in the Old Bed sandstone of Scotland, f Geologists gene- 
rally have abandoned the notion, once very prevalent, of a 
universal high temperature in the earliest periods; a notion 
which they had derived from the occurrence of certain fossil 
plants, corals, and shells in high latitudes. 

The absence of remains of mammalia in the palseozoic forma- 
tions, is at present a remarkable fact, but it is completely 
paralleled in the great modem zoological province of the Pacific 
Islands. 

Baron Humboldt has speculated on the possibility of some land 
being yet discovered, where gigantic lichens and arborescent 
mosses may be the princes of the vegetable kingdom. J If such 
exist, to shadow the Palssozoic age, its appropriate inhabitants 
would be like the cavern-haunting ProteuSy and the Silurea 
which find an asylum even in the craters of the Andes, 

What, then, is it which has chiefly determined the character 
of the present zoological provinces ? What law, more powerful 
than climate, more influential than soil, and food, and shelter ; 

* In a paper read before the British. Association, on the subject of the great extinct 
wingless birds of New Zealand, Professor Owen suggested the notion of land having 
been propagated like a wave throughout the vast interval between Conneotiout and New 
Zealand, since the Triassic period. 

t See also the Bev. J. G. Cununing^s <* Islevf Man ” (1849), p. 69. 

i Views of Nature, p. 221. Bohn’s M. 
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nay^ offcen seemingly producing results opposed to d priori 
pTobal)ility^ and at yarianoe with the suitableness of con- 
ditions P* 

The answer is, that each fauna bears, aboye all things, the 
impress of the age to which it belongs. Each has undergone a 
series of yicissitudes up to the time when its barriers became 
fixed, and after its isolation it has known no further change, 
but decline. 

The number of Hying and fossil species of each genus of 
moHusca will be stated in the following pages, so far as they can 
be ascertained. With some modifications, these numbers giye the 
following totals, by which the relatiye numerical deyelopment 
of the orders and families will be seen. 


Recent. Fossil. 

CSPBAXOPODA. Dibranchiata. 

Argonautidtt 4 2 

Octopodida 63 — 

Tenthidee 104 31 

Beleinnitidffi — 140 

SepiadfiB 30 16 

Spbralidtt 3 — 

204 189 

Tetralranchinta, 

Kantilidse 6> 

Orthoceratidffi — > 

Ammonitidse — 1600 


6 

Uabtebopoda. Prosobranchiata, 


Strombidset 87 

Muricidc 993 

Buccinidie 1,144 

ConidsB 856 

VolutidBB 686 

Oypraeidc 227 

Naticida 268 

Fyramidellidae 216 

Oerithiadee 192 

Mrfaniadiw 424 

TarritellidaBt 329 

Littorinidn 410 

Palndinidn 217 

Cidyptrseides 160 

Torbinidtt 855 

Htiliotidse 104 

TtwnsellidiB 201 


2193 


393 

703 

352 

462 

210 

97 

840 

894 

610 

60 

290 

220 

110 

101 

906 

136 

76 



Recent. Fossil 

NeritidsB 

428 

108 

PatellidsB 

868 

104 

DentaliadsB 

60 

125 

ChitonldsB 

250 

87 


8,465 

6,819 

Pulmonifera, 



Helicidse 

4760 

816 

Limacidse 

93 

4 

nimninidep 

882 

186 

(Marine) 

193 

87 

siiell-less) 

86 



6,404 

648 

Operculated Pulmonifera* 


CyclostomidsB 

903 

45 

Acicnlidie 

28 

1 


981 

"*46 

Tecti-branehiata. 


TomatellidsB 

62 

166 

BulUdw 

168 

88 

Aplysiadss 

84 

4 

Fleurobrancliidse 

28 

6 

Phyllidiada 

14 

- 


866 

263 

Nudibranchiata, 



Doridss 

160 

_ 

Tritoniadss 

88 


iEolidsa 

101 

. 1 ., 

PhyllirhoidsB 

6 

... 

Elysiadis 

18 

— 


818 



« Bordiell, ia Borwin'B Jonmal, p. 87. t lQ<dtidixig 

X "WUkScalaria, 



HT7MBB20A2 SSmClTB. 18$^ 


Becent. 

Fossil. 


Beoent. Fo 2 s!L 

Nudeobranchiata. 



Conceipeba. 




S3 

1 

^ OstxeidiB 


1,362 


22 

159 

AviculidsB 


688 




Mytilidtt 

217 

331 


55 

160 

Arcadee 

860 

1,143 




Trigoniadn 


189 

Ptebopoda. 



Unimida 


58 

Hyaleidee 

.52 

95 

Chamidse 


62 

Limacinidffi 

19 



Hipptiritidse 


103 

Clionida 

14 



Tridacnidta 

8 

8 




- 

Cardiadte 


866 


85 

95 

Lucinidse 

178 

446 




Cycladxda 


144 

Bbaohiopoba. 



Cj^rindfiB 

176 

956 

Terebratulidn 

67 

840 

Venerid® 


829 

Spiriferidfle 


880 

Mactride 

147 

58 

Bli^mchonellideB 

4 

422 

Tellinidffi 

560 

888 

Orthidn 



328 

Solcnidse 


81 

ProductidflB 


146 

Myacidffi 

121 

334 

Cranladae 

5 

37 

Anatinid® 


400 

Discinidffi 

10 

90 

Gastroclisnid® ... 

40 

85 

LingulicUB 

16 

09 

Pholadidffi 


50 


102 

1,842 


4,295 

7,419 


GENEKAIi SUMMABY. 



Becent. 

Fossil. 


Becent. Fossil. 

Bibranchiata 

204 

189 

Nudeobranchiata 


169 

Tetrabranchiata 

6 

2,193 

Pteropoda 

..... Bo 

95 

ProBobranohiata 

8,466 

5,819 

Brachiopoda 

102 

1842 

Inc^>erculatedPuIinonifera 5,404 

542 

Conchifera..... 


7.419 

Operculated Pulmonifera.. 

931 

46. 


— 


Teotibranchiata 

366 

263 


20,602 

18^ 

frndibmiclkiata 

818 







186 


MAOTAX OF THS XOXLTTSOl. 


CHAPTEE IV. 

ON COLLECTING SHELLS. 

The circumstances under which shells are found is a subject 
so intimately connected with the methods of collecting them, as 
to make it undesirable to treat of them separately. 

Naturalists distinguish between the hahitatSy or geographical 
localities of species, and the stations or circumstances in which 
they are found : to the latter subject only slight allusion has 
been hitherto made (p. 7). 

LandshelU are most abundant on calcareous soils (p. 29), and 
in warm and moist climates. The British species are collected 
with advantage in autumn, when full-grown, and showing 
themselves freely in the dews of morning and evening. Some 
species, likej^ttZimt^ acutus, are found only near the sea; Bulimus 
LaeJehamensu ascends beech trees on the Chalk downs and Cots- 
wolds; Pupa Juniperi and Helix urMlicata occur chiefly on 
rocks and stone walls. The moss-frequenting ClaueilicB may be 
obtained even in mild winter weather at the roots of trees ; the 
small species oiPupa (or Vertigo) are sometimes taken abundantly 
when sweeping wet grass with an insect net ; Acicula fueca lives 
at the roots of grass ; Cionella acicula is found in old bones 
(such as occur in Danish burial-grounds !), and occasionally in 
moving garden-bulbs ; Helix aculmta has been met with on the 
under sides of leaves {e.g, the sycamore), a few feet from the 
earth. 

In tropical countries a large number of the land snails are 
a/rboreal in their habits. The West Indian palms (such as 
Oreodoxa regia) are the chosen abode of many species of Heli- 
cidse. M. Couthouy found Bulimvs auris leporie on the orange 
and myrtle -trees near Eio, and Partulce and Helicinoey on the 
Dracsenas and Bananas of tho Polynesian Islands; and the 
of H.M.S. BattlesnaTcey in Captain Owen Stanley's 
expedition, became expert in collecting Geotrochi in "the trees of 
the Australian islands. 

The great tropical Bulimi and Achatinas will sometimes lay 
thmr eggs in captivity.* 

• SBoh gianti require to be collected in a basket, while the Umd-ahella of 
i^pen and rooky countries may be put in a cotton bag, huog on a coat button. 
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The following are examples of the derations at which land- 
snails have been found, (pp. 289, 294.) 

Helix pomatio, 6,000 feet— Alps. ( J effreys.) 

„ nipestrifl, 1,200-6,000 ft. 

„ buTBatella, Gould, 2,000— 6,00011. Tahelti. 

Bnlimus vibex, 7,000 ft. India. (Benson.) 

„ nivicola and ornatus, 14,000 ft. „ 

„ Lamorckianus, 8,000 ft. New Granada. 

Achatina latebricola, 4—7,000 ft. Landoiir. 

Pupa HaUeriana, 1,200—2,500 ft. Alps. 

„ tantiUa, 2,000 ft. Taheiti. 

Clausilia Idssa, 5,600 ft. Mt. Ida. 

Vitrina glacialis, Forbes, 8,000 ft. Monte Bosa. 

„ annularis, 2,000— 3,000 ft. Burgos. (M‘Andrew.) 

„ Teneriffee, 2,000 - 6,210 ft. Madeira. 

^ Helicina occidentalis, Guilding, 2,000 ft. St. Vincent’s. 

(Limnaoa Hooked, 18,000 ft. Thibet.) 

The land-snails of warm and dry regions remain dormant for 
long periods (p. 14), and require no attention for many months 
after being collected.* 

Freshwater shells are collected with an insect net or “ landing 
net ” of strength suited to tho work of raising masses of weed. 
The strongly rooted flags and rushes may be pulled up with a% 
boat-hook; and Cyclades^ as well as univalves, maybe obtained 
by shaking aquatic plants over the net. For getting up the 
pearl mussels, the most efficient instrument is a tin bowl, per- 
forated like a sieve, and fitted on the end of a staff, or jointed 
rod. (Pickering.) 

In some situations the fresh-water shells are all much eroded 
(p. 33,), or coated with a ferruginous deposit. It may be 
desirable to find out the localities where the specimens are 
in best condition before collecting extensively. The operevda 
should always be preserved with the shells to which they 
belong ; those of the Cydostomidee and Melan%ad<B are particu- 
larly interesting. 

The AurkulidxB are especially met with in damp places by the 
sea ; in mangrove-swamps, and creeks and river-banks where 
the water becomes brackish. Amphibola and Assinvinea are 
found in salt-marshes, Siph<maria and Peronia on the shore, 
between tide-marks. 

Collecting jfifea- shells, — The following remarks are from the pen 

• Land and frash-water snails may b© killed instantaneously w it h boiling water, if a 
few are done at a time ; and cooled by removal to cold water. Every collector finds 
a^pedients for removing the a n i m als more or less oocppletely from their sh^ ; those 
v^h, like CtautiUa, retire beyond the reach of a bent pin may be drowned fn tepid 

water. 
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oi an experienced oonchologist, Mr. W. J. Broderip : — ** Wlien 
the tide is at the lowest, the ooUeotor should wade among the 
rooks and pools near the shore, and search under oyerhanging 
ledges of rook as far as his arms can reach. An iron ikke, 
wi& long close-set teeth, will be a useful implement on such 
occasions. He should turn over all loose stones and growing 
sea- weeds, taking care to protect his hands with gloyes, and his 
feet with shoes and stockings, against the sharp ^ines of JEchini, 
the back-fins of sting-fishes, and the stings of Medtcsoe, In 
detaching chitons and limpets, which are all to be sought for 
on rocky coasts, the spatula or case-knife will proye a yaluable 
assistant. Those who have paid particular attention to pre- 
serving chitons have found it necessary to suffer them to die 
under pressure between two boards. Ormers {Haliotidea) may 
be removed from the rocks to which they adhere by throwing a 
yttle warm water over them, and then giving them a sharp 
push with the foot sideways, when mere violence would be of 
no avail without injuring the shell. Rolled madrepores and loose 
fragments of rock should be turned over; cowries and other 
shell-fish frequently harbour under them. Numbers of shell- 
fish are generally to be found about coral-reefs.^’ In coral regions 
Ifche services of natives should be obtained, as they may render 
much assistance by diving or wading. 

Advantage may be taken of spring-tideSy especially at the 
equinoxes, to examine lower tracts of sea-shore than are ordi- 
narily accessible. Many bivalves bury in sand and mud at 
extreme low-water, and may bo obtained alive by digging with 
a spade or fork; others may be found boring in piles and rocks, 
and require the hammer and chisel for their extraction.* 

Mr. Joshua Alder remarks that “in collecting among rocks 
the principal thing is to look close, particularly in crevices and 
under stones. Minute species inhabiting sea-weed are best 
obtained by gathering the weed and immersing it for some time 
in a basin of sea-water, when the little moUusks will generally 
creep out. If the sheila only are wanted, the surer and more 
ready way is to plunge the weed into freshwater, when the 
animals immediately fall to the bottom.” 

The floating mollusca of the open sea, especially in tropical 
latitudes, are comparatively little known. Good d^wings, and 
descriptions made from the life, are most yaluable. “Of the 
ft.ni’mft.l of the Spvrvdai entire specimens are greatly wanted. If 

* Sivaives maj be boiled, and their soft parte removed tdien the diellf Cere 

fliioidd taken not to hg’nre the ligament, or hinge, especially in thegenem (Uke the 
Jbmtinid) provided with an osncle. 
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oaptoxed alive, its movements should be watched m a vessel of 
sea^waier, to see whether it has the power of rising and sinkisg 
at will ; its mode of swimming, and position during these move- 
ments, and when at rest. The chambered shell should be opened 
under water, to ascertain if it contain a gas, the nature of which 
should, if possible, be made out. The pearly nautilus requires 
the same observations, which would be a^nded with more 
precision and facility from its larger size.*’ (Owen.)* 

The used by Mr. McGiUivray “ consisted of a bag 

of hmting (used for flags) 2 feet deop, the mouth of which was 
sewn round a wooden hoop 14 inches in diameter ; three pieces 
of cord, 1 J foot long, were secured to the hoop at equal inter- 
vals and had their ends tied together. When in use, the net 
was towed astern, clear of the ship’s wake, by a stout cord 
secured to one of the quarter-boats, or held in the hand. The 
scope of the line required was regulated by the speed of the vessel 
at the time, and the amount of strain caused by the partially 
submerged net.” f 

TrawUng, — Mr. John W. Woodall, of Scarbro’, has kindly fur- 



82. A. Trawl>net. A. Side Tiew ; B. Ket in ratioQ ; 0. Flaii. 


nishedthe following sketches and particulars : — “ B, Pig. 32, is 
mten ded to represent a ttwvl^net at work on the bottom of the sea* 


• Admiralty Manual of Soientifio Inquiry. 8yo. Load. 1849. 
t Voyage of H.MJ9. Mattlmtakt, vdl i p. 87. 
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Tbo dide frames are of iron, the upper beam of wood, and the lower 
edge of the net is kept down to the ground by means of a chain, 
'vHdoh is wolded or wrapped round with old rope. The beam is 
generally from 40 to 50 feet in length, and about 8 inches square. 
The net is about 30 yards in depth, and has a couple of pockets 
inside. The end is untied when the net is hauled on board for 
the purpose of taking the fish out. These nets can only bo 
worked where the bottom of the sea is free from rocks. They 
are used by boats of 35 to 60 tons, manned by crews of from four 
to six men and two to three or four boys. In the vicinity of 
Scarbro’ they fish between the shore-reefs and the off rock, which 
is 4 to 10 miles from land ; the bottom is sand or clay, with 4 to 15 
fathom water on the land side, and 17 to 25 fathoms on the off 
side.’* Immense quantities of Crustacea and shell-fish are taken 
with the trawl, as well as ground-fish. 

Kettle-nets. — On the flat, sandy coast of Kent and Sussex, the 
mackerel-fishery is pursued by setting up stakes 10 or 15 feet, 
high, at distances of 10 feet apart, in lines running outwards 
from the shore at high-water, to low-water neap tides, where 
they are turned in the direction of the tide. To these 
stakes nets are attached, and leaded, which remain as long 
the fish are on the coast. Cuttle-fish are frequently taken in 
these nets. 

Deep-sea Fishery. — In North Britain an extensive ground- 
fishery is conducted by means of long lines — often a mile in 
length — ^with hooks and baits every few yards. These lines 
are laid out at night near the coast, and taken up the next 
morning. When used out at sea, the boats lay by for a few 
hours, and then take up the lines. The carnivorous whelks 
adhere to the baits (which have not been seized by fishes), and 
sometimes a bushel of them are taken in this way from a single 
line. Bhynchonella psittacea^ Pomopcea Norvegica, VelutincBy and 
some of the scarce Fusi, have been obtained from these lines, 
ChQ bivalves having been entangled accidentally by the hooks. 

For trapping whelks on rocky ground a net may be made suo^ 
as is used for crabs and lobsters, by attaching a loose bag to an 
iron ring of a yard across. This is fastened to a rope by three 
equal strings, baited with dead fish, and let down from a vessel 
at anchor, or, still better, from a buoy. It is put down over- 
night, and hauled up gently in the morning. 

Mr. D* Urban informs us that Natica Alderi and moniXifwo, 
are frequently found in the lobster-pots at Bognor, Sussex^, 
which ihey enter to feed upon the bait. 

Drodgimg . — The dredges used in the oyster and whelk- 
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fisheries axe so rudely made as to ii^iiTe the more* delicate 
marine animals, and suffer all the minute things to escape. It 
is therefore necessary to have instruments specially adapted for 
the naturalist’s work. 


€ 



6 ' 

Pig. 33. Flan of tlie Framework of a Dredge, reduced to 


Pig. 33 is a plan, and Pig. 34 a side- 
view, of a small dredge, belonging to Mr. 

JT. S. Bowerbank, and suited for such 
work as a private collector might do on 1 1 

the English coast. It is made of wrought 1 1 

iron, with movable joints, so as to fold jil 

up and carry in the hand. The bag attached III 

to the dredge is formed of two pieces of jH| 

raw hide (^, A), connected at the ends ||ll 

and bottom by net {n) made of cod-line, || 11 

to allow the water to escape; and is || l| 

fastened to the frame with copper wire, If 1| 

through the eyelet-holes. The towing- I II 

rope is attached to the rings (r, r), and l| I 

when thrown overboard it scrapes with I I 

one or other of the cutting edges (e, e'). 1 1 || 

The opening is made narrow, to prevent jj II 

the admission of large and heavy stones, jj 1| 

Drtdgin^ should not be attempted in a jj II 

Towmg’-booiiy unless near the shore, in || II 

smooth water, and with a depth not ex- ^ I I 

ceeding 6 or 10 fathoms. It may be ' 11 11 ^ 

managed in a light boat by two persons ; 11 II 

one rowing, the other holding the rope of Xi A— 
the dredge which is passed overboard near KwSSSo 
the stem. \ ^ 

The whelk and oyster-dredgers employ 1 
a decked sailing-vessel, and work several ^ 

dredges simultaneously, each requiring a person to manage it. 
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The dredges are put overboard on the weather-side, and the 
ropes made £eust to a bulwark or thwart ; each dredger holds 
the rope in his hand, after giving it a single turn round a thwart 
or ** belaying pin/’ to regulate the strain by means of the 
spare line* ‘V^en a sufficient distance has been traversed, or 
the ropes strain with the weight of mud and stones, the vessel 
is brought to, and the dredges hauled up and emptied.* 

The lenffth of line required is about double the depth of the 
water. If the line is too short, the dredge will only skim the 
bottom ; if too long, it wiU be in danger of getting fast. When 
the bottom is loose sand or soft mud, the line must be short- 
ened, or the vessel have more way, or else the dredge will be 
apt to get buried. 

The strength of the line ought to be sufficient to anchor the 
vessel in smooth water, — though not, of course, when there is 
much way on her, — so that if the dredge gets foul it is necessary 
to let out the spare line and relieve the strain while the vessel 
is brought round. The dredge will then usually capsize, and 
may be hauled up. 

If the bottom is at all rocky, a small strong dredge is best. 
The line must be shortened, and some additional precautions 
may be taken, such as feistening the rope to one ring of the 
dredge, and tying the other with spun yarn, which will break 
under a sudden and dangerous strain, and release one end of 
the dredge. 

In dredging on coral-ground, Mr. Cuming employed a 3-inch 
hawser, and had a patent buoy attached to the dredge by a 
1 j-inch rope. More than once the hawser parted, and the dredge 
was left down all night, but recovered the next day. 

Mr. McAndrew’s researches on the coast of Norway were 
conducted in the Naiad, a yacht of 70 tons, and extended from 
the shore to 250 fathom water. The dredge employed was at 
least twice as strong and heavy as the one wo have represented, 
and all forged in one piece, instead of folding up. The bag was 
fa,stened on the frame with thongs cut from the hide. Before 
using, it requires to be towed astern for a couple of hours, to 
soften it. In three months’ work only two cow-hides were u^, 
and one of those was tom by accident on sharp rocks. Several 
dredges were on board, in case of emergency, but not used. 

Dredging in deep water (50 to 300 fathoms) can only be done 

# The collector may go out with the fiahermen and euperintend his own dredge 
ihxu)Bt any time of the year, although oyster catching is illegal in the Bummer. The 
icalU^baiilQi off Brighton are in 16 fms. water, and nearly out of of hmd. It i| 

lot ahrays possible to wodc over them and return the samewight 
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in calm weather, with a light breeze. The yacht is brought to 
the wind (by putting up the helm), the foresheet hauled to 
windward, mamsail hauled up, and mizen taken in; the gaif 
topsail ali^ hauled up; she then drifts to leeward, and the 
dredge is thrown overboard to windward, with the line made 
fast amidships ; the spare line being coiled up so as to be' given 
out readily. TOien the dredge is to be hauled in, the rope is 
passed through a movable blobk, fixed to the shrouds, and the 
whole strength of the crew (fifteen hands) called into requisition, 
if necessary. When the depth does not exceed 60 fathoms, the 
boat, with three men and the two dredgers, is used. 

If the dredge gets fouled, the rope is passed into the boat, 
brought over the dredge, and hauled up. In very deep water 
(160 fathoms) the line is carried forward and made fast to the 
bows, and the yacht itself hauled up till right over the dredge, 
which is then recovered without difficulty. 

The contents of the dredge are washed, and sifted with two 
sieves, one “ J-inch,’’ the other very fine. They are made of 
copper wire, and one fits into the other. The dredge is emptied 
into the coarse sieve and washed in the sea from the boat, or if 
in the yacht, they aro placed in an iron frame, over the side 
of the vessel, and buckets of water poured on. The sediment 
retained in the fine sieve may be dried and examined at leisure, 
for minute shells. 

The following “dredging-papers,’’ kept on the plan recom- 
mended by Professor E. Forbes, have been selected by Mr. 
Barrett, to illustrate the kind of shells found at various zones 
of depth. 

The shell-fish obtained by dredging should be at onco boiled, 
and the animals removed, unless wanted for examination (p. Ip3). 
The bivalves gape, and require to be tied with cotton; the 
opercula of the univalves should be secured in their apertures 
with wool. The small univalves may be put up in spirit, or 
glycerine^ to save time. In warm climates the fiies and ants 
assist in removing any remains of the animals left in spiral 
diells, and chloride of lime may be necessary to deodorise them. 

M. Petit de la Saussaye has given very full instructions for 
collecting and preserving shells, in the Journal de Conchyliologie 
for 1860, p. 216, and 1861, pp. 102, 226. 

It is jstated that both the form and colour of moUusoous 
anim als may be preserved in a saturated solution of hydro-' 
chlorate of ammonia (10 parts) and corrosive sublimate (1 part 
— dissolved in alcohol)^ but the preparation is expensive 
and dangerolk. ^ 
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DBEDGma PAPERS, AND BEOORDS OP BESEABOHE8 
ON THE COAST OP NORWAY. 

By B. MoAmEEW, Esq., and Lucas Baekett, Esq., P.G.S. 

I. 

Date July Ist, 1865. 

LooaJity Tromsoe (Nordland). 

Depth Between tide marks. 



Number 

Number 


Species. 

of living 

of dead 

Observations. 


specimens. 

specimens. 


Mya tnmcata ... ... 

6 

Many. 

In sand. 

Tellina inoamata 

Many. 

Many. 

In sand. 

Astarte compressa ... 

1 

0 

On sand. 

„ borealis 

3 

Many."«» 

On sand. 

Oardium edule 

Many, 

Many. 

In sand. 

GreneUa discors 

Many. 

0 

Covering the under 



sides of stones. 

Acnuea testudinalia 

Many. 

0 

On rock. 

SCargarita undulata 

6 

0 

On weed. 

„ helicina 

8 

0 

On weed. 

Littorina.littorea 

Many. 

0 

On rock. 

„ rudis ... 

Many. 

0 

On rgck. 

Lacuna vincta 

3 

0 

On weed. 

Katica pusilla ... 

2 

0 

On sund. 

„ clausa 

Many, 

0 

On rock. 

Purpura lapillus 

Many. 

Many. 

On rock. 

Buccinum uudatum 

Many. 

0 

On rock and sand. 

„ cyaneum 

Bela turricula 

Many. 

10 

0 

0 

On rock. 

On rock. 

Doris Johnstoni 

8 

0 


(Note.) No epecimens of Trochus or Patella vulgata occurred. 


11 . 

Date July 5th, 1855. 

jLocality Near Btommerfeet (Fii./narken). 

Depth 7 to 20 fathoma. 

Distance from shore ... Close to shore. 


Saxicava arctica 

Mya truucata 

Thraoia convexa 

Tellina proxima 

Maotra elliplica 

Venus o^rata 

n Btriatula 

Cy^na Isiandioa 

Astarte oompMssa 

Oardium f asoiatum 

Modiola modiolus 

M Phaseolina ... 



Young. 
Young. 
In sand. 


• Tha accented nmSben in the oolunm of « dead apeoimens to 
eahet of Qmehifera and JUracftiopoda, 
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14 ). 


Species. 

Numtier 
of living 
specimens. 

Nuinlier 
of dead 
specimens. 

Observations. 

Lcda caudata 




2 

1 


Pecten Islandicus ... 




0 

2' 


Chiton asellus 




2 

0 


„ marmoreus... 




2 

0 


Acmssa virginea ... 




8 

2 


„ tesTudinaria 




0 

1 


Patolia pelludda ... 




6 

0 


Dentalium entale ... 




4 

2 


Trochus tumidus ... 




Many. 

Many. 


cinerarius... 




1 

0 


Mai^garita helicina... 




12 

0 


„ undulata 




Many. 

Many. 


,, cinerea ... 




6 

2 


Velutina Isevigata ... 




0 

1 


Bucoinum undatum 




0 

8 


Trophon clathratus 




1 

0 


„ Guniieri ... 




1 

0 


Bela rufa 




1 

0 


„ turricula 




0 

4 


Mangella nana ... 




2 

0 



III. 

Pate July 8rd, 1S55. 

Locality Island of Amcie (Finmarken). 

Depth 7 to 22 fathoms. 

Distance from shore ... Half a mile. 

Ground Laminaria and red weed. 


Saxicava arctica ... 
Thracia con vexa . . . 
Venus ovata ... ... 
CjT)rina Inlandica ... 
Astarte crcbricostata 
elliptioa ... 
cnmpressa ... 
Cardium fusciatum 
Crj'piodou Aexunsus 
Modioia modiolus ... 
Creuella decussata. . . 

Leda pemula 

Pecten lalandicus ... 
Anomia Ephippium 
„ aculeata ... 
Chiton marmoreus... 
Dentalium entale ... 
l*rochQ3 tumidus ... 

„ cinerarius ... 
Mai^gaiita cinerea ... 
n nndulata 
^ helicina... 

Lacuna Tincta. 

Littorina littoralis ... 

Kissnapanra 

Kutica clausa 

M pnsilla 

Velutina laeviscata ... 

M maxima ... 


3 

Many.’ 

1 

0 

1 

3’ 

2 

Many.’ 

Many. 

Many. 

12 

Many. 

Many. 

Many. 

Many. 

Many. 

1 

Many.* 

Many. 

Many. 

Many. 

Many. 

3 

Fragments. 

Many. 

0 

Many. 

0 

4 

0 

4 

Many. 

Many. 

Many. 

Many. 

Many. 

Many. 

Many. 

Many. 

Many. 

Many. 

Many. 

Many. 

Many. 

Many. 

0 

4 

0 

0 

1 

3 

0 


1 0 


Yoong. 
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KAOTAL OF IHS HOLI.T78CA 


Ktimber Number 

Species. of living of dead ObferretioDs. 

specimens, specimens. 

Trlehotropis borealis S 0 

Hassa incrasaata 1. 0 

Haagelia nona 8 0 

Bela turrlcula Many. 0 

Tropbon Gnniieri 12 0 

M clatJiratus 8 0 


IV. 

Date July, l8M. 

Locality * ... Vigten Island (N. Dronthcim)* 

Distance from shore ... Quarter of a mile. 


Chroimd Coral-bank. 
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Number 

Number 

Observations. 

Species. 



of living 

of dead 



specimens. 

specimens. 


Feoten striatus 



a 

0 


„ tigrinus ... 

... ... 

.. 

8 

6 


„ similis 

„ Islandious ... 



1 

> 0 

0 

1' 

Large and Beoent. 

Terebratnla cranium 




80 

10 


Terebratnlina caput-serpentis 
Crania anomala 


1 

12 

0 

0 

Many stones bad on 
them the aUatkeO 






valve. 

Chiton Hanleyi ... 

... ... 


.3 

0 


Lcpetacoeca 



4 

0 


Acmsea riiginea ... 


... 

10 

6 


Pilidium fulvum 


... ! 

Man}*. 

4 


Puncturella noachina 




1 


Trochus millegranua 



2 ’ 

0 


Hulima pulita 



1 

0 


Natica nitida 



3 

8 


„ helicoides ... 



0 

1 


,. pusilla 



0 

1 


Velutina Isevigata ... 



1 

0 

Large. 

Trichotropis Irarealis 



6 

8 

Nasstt incToasata ... 
Fusus antiqnus 



1 

0 

0 

2 

Carinated Vur 

Trophon clathratus... 

... ... 


0 

1 


Mangelia turriculu... 



1 

0 


Tomatelia fasciata 



0 

a 

Young. 

Buccinum undatum 



e 

0 

Pleurotoma nivalis. .. 




10 

15 



VI. 

Pate July 20th, 1855. 

Locality North of Bolplwoe (Finmatken). 

Deptli 130 to 180 fathomi. 

Pistance from eliore .. Half a mUa. 


No. of Hauls 


Two. 


Cyprina Islandica 

Ne«ra cnspidata 

Leda caudata 

Yoldia lucida 

Pecten lalandicus 

SUXllllBia. ... ... 

Area pectunculoidea ... 
Syndosmya prismatica... 
Ci*yptodon flexuosus ... 

Mactra elliptica 

Cardium fasciatum 

H euecicuxn 

Aftarte sulcata 

Anomia ephippium 

Crenella decussata 

„ nigra. 

Terebratula cranium ... 
Bliynchonella psittacea... 

Pentmlinm enrole 

Puncturella noachina ... 

Lepeta^-oeca 

Plfiutotomaiiivitlii 


0 

S> 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

1 

Many. 

a 

0 

S 

1 

Many, 

Many. 

a 

1 

a 2 


8 

a* 

S' 

a* 

Many. 

0 

1 

1 

2 " 6 » 

a 

8 

0 

0 

Manjr. 

0 

8 

Many, 

0 

0 

8 
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Species. 

Number 
of living 
specimens. 

Number 
of dead 
specimens. 

Observations. 

Fusns? ip. 

Buccinum Humj^ys^um* !!. 

0 

0 

fy* 


Belaturricula 

9 

0 


Maigacita ciiierea 

8 

4 


M undulata 

0 

2 


tt idabastrum 

0 

1 



YU; 

Date July 25th, 1855. 

Locality Oft the Island of Arn5e (FinmaikcT)). 

Depth 200 fathoms. 

Distance from shore ... Four miles. 


Pecten similis 

Cryptodon flexuosos 

Keiera cuspidata 

Area pectunculoides 

Kucula tenuis 

Yoiilia Inc'ida 

Modiola phaseolina 

Carditiin siiecicum 

Creneradecuss. ta 

Astarte urebneostata 

Terebratula cranium 

Dentalium entale 

t. 8P. 

n quinquangulare (Forbes) 

Eulima bilineata 

Eulimella Scillie 

Ha’igtilia ti'evelliana 

Belarufa,.. 

Philine quadrats 


0 

2' 

4 

0 

0 

1 

1 

3 

2 

0 

4 

6 

2 

0 

2 

0 

1 

0 

0 

4': 

0 

2 

1 

2 

1 

8 

1 

0 

2 

2 

0 

8 

0 

1 

0 

1 

0 

I 


DEEDGUTG PAPEES, OR RECORDS OF RESEARCHES 
IN THE .ffiGEAN SEA. 

By Peofbssor E. Foebes. 

I. 

Date May 29th. 1841, 

Locality Nousa Bay, Parol. 

Distance from shore ... Witliin the Bay. 

5to6fathomR, 

Mud and sandy mud. 


^ Pinna squamosa 


mmemm 


Modiola tnlipa. 

Pecten polymorphtts 

h>iilintia 

Kucnla margaritacea 

C)therea chione 

H 

H 

In sandy and. 


Bl 

In daikmsd. 

„ venetlana 


8 ^' 


M apicalis .. ... ... ... 

■fl 
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Number 

Number 

Species. 

of living 

of dead 

specimens. 

specimens. 

Artemis lincta 

0 

1* 

Tapes virginea 

0 

5* 

Venus yerruuoea ... 

0 

5' 

Teliina donacina ... 

0 

l-3» 

„ balaiistina 

0 

2 ' 

S 3 mdo 6 mya alba 

0 

2 - 10 » 

Lucma lactea 

0 

2 - 28 » 

n squamosa I 

0 

3' 

„ rotundata i 

0 

4’ 

Cawum rusticiim 

0 

1 ’ 

„ exiguum i 

s 

7 * 

Cardita sulcata ... 

0 

1' 

Patella scutellaris 

0 

1 

Calyptnea Sinensis 

Bulla hydatis ... 

0 

0 

2 

1 

Turritella 3 plicata 

0 

1 

Trochus canaliculatus 

0 

4 

Cerithium lima 

0 

3 

„ vulgatum 

12 

8 

Kurex flstulosus 

1 

0 

Aplysia depilans 

1 

0 

Ostreea plicatula 

0 1 

10* 


Obaemtionf. 


A strong 

Waslied in from 
shore* 


In dark mod. 


n* 

Date Sept, lith, 1843 

Locality Gulf of Smyrna. 

Depth 26 fathoms. 

Distance ffom shore ... Two miles and a half. 
Ground Fine brown mud. 


Avicula Tarentina., 
Saxicaya arctica .. 


» 1 

3 

Full grown, adhering 

4 1 

0 

to each other* 


III. 

^ate Angnst 5th, 1841. 

Locality Off northern extremity of Faroe. 

Depth 40 fathoms. 

Distance from shore ... Three miles and a half. 


Ground ... 

.. Weedy. 



Pectenpnsio 


4' 

&nall. 



1 



2’ 

1’ 




1’ 



0 

2 


Fusns fasciolaroides 

1 

0 

Keer. 


0 

8 


0 

1 


M comens 

Trochus exignus 

8 

8 

0 

9 

New. 


1 

0 



1 

0 

New. 


2 


New. 

„ gradlis ... ••• 

2 


M cocoinea 

1 
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IT. 


Me ... .M Sept. i6th, 1841. 

Locality ••• ... Off Ananas Bocka. 

Depth 105 fathoms. 

Ground. NuUipore. 

Distance from shore ... From Bocks three miles, &om MUo tea mfles. 



Nombcr 

Number ' 


Species. 

of living 

of dead 

ObservalioDS. 

specimens. 

specimens. 


Terehratula vitrea 

0 

2» 

Dead ana worn. 

Mefcwliatruncata 

SO 

100-20’ 

Of all ages. 

Azgiope decollata 

100 

400-6’ 

Of all ages. 

„ seminulum 

18 

10-8' 

Idorrisia anomioidea 

1 

0 

Adhering to T. vitrea. 

Crania rinirens 

0 

6* 

New. 

Lima elon^ts 

0 

6' 

New. 

Fecten concentricus 

0 

1» 

New. 

„ fenestratus 

0 

2’ 

New. 

Spondyliu Gussoni... 

X 

1» 

Area lactea 

1 

7' 


„ scabra 

0 

2' 


Bearacnspidata 

0 

1' 


„ attenuata 

0 

1» 

New. 

Fusus echinatus ... 

0 

2 

Pleurotoma crispata 

0 

2 

Hitherto known only 
fossil. 

New. 

„ mararignae 

0 

2 

„ abyssicola 

0 

4 

New, 

Mitra philiupiana ... 

Cerilhium Uma 

0 

0 

4 

8 

New. 

Trochustinei 

0 

6 


M exiguus 

1 

9 


Twho sang^eus 

0 

j 

24 

Hitherto known only 
fomil in the Medi- 

Bissoa reticulata 

4 

11 

terranean basin. 

Emarginula elongate 

0 

8 


Pileopsis Hnngaiicns 

0 

1 

Small. 

Acmwa unioolor 

1 

24 

New. 

Atlanta Penmii 

0 

3 

Incrusted n^th nul- 




lipore, and thus 

Hyalea gibbosa 

Cleodora pytamidata 

0 

0 

1' 

3 

rendered solid. 

OziaeisolaTa 

0 

7 


M spinifera 

0 

10 



V. 


I>»te Kov. 8601, 1841. 

l^<oo*Uty S. extremity of Oulfofldaon. 

SSOfathooBB. 

Distance from ahore ... One mile (shore steep). 
Ground. Fine yellowish mud. 


Terehratula titrea 

8|mdoemy» prof uadissizu ... 

Area imhricata 

Dentallum qnlnqnai:^are ... 

Hyalea0bbosa 

Oeodcra pyremidata 

CiMiffiiilfeift 
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The dUtrihution of the Mollueca in De^th has been inrostigated 
hy MM. Audouin and Milne-Edwaxds, M. Bara, and P^fessor 
E. Porbes. By these obserrers the sea-bed is diyided into four 
principal regions 

1. The Littoral zone, or tract between tide marks. 

2. The Laminarian zone, from low water to 15 fathoms. 

3. The Coralline zone, from 15 to 50 fathoms* 

4. The deep-sea coral zone, 50 to 100 fathoms or more. 

1. 27ie Littoral zone depends for its depth on the rise and 

of the tide, and for its extent on the form of the shore. The 
shells of this zone are more limited in their range than those 
which are protected from the vicissitudes of cliniato by living 
at some depth in the sea.* In Europe the characteristic genera 
of Tochy shores are Littorina^ Fatellay and Purpura; of sandy 
beaches, Cardiumy Tellinay Bolen; gravelly shores, Mytilue; 
and on muddy shores, Lutraria and Pullaetra* On rocky coasts 
are also found many species of HdliotiSy Siphonariay Pmurdlay 
and Trochua ; they occur at various levels, some only at the 
high-water line, others in a middle zone, or at the verge <4 
low-water. Cyprcea and Conus shelter under coral-blocks, and 
Cerithiumy Terebroy Naticay and Pyramidella bury in sand at low 
water, but may be found by tracing the marks of their long 
burrows. (MacgiUivray.) 

2. Laminarian zone , — In this region, when rocky, the tangle 
{Laminaria) and other sea-weeds form miniature forests, fixe 
resort of the vegetable feeding mollusks — Lacuna, Pissoay NaceHa, 
TrochuSy Aplysiay and various Nudihranchiata, On soft sea-beds 
bivalves abound and form the prey of Buocinumy Naasay and Natica* 
Prom low-water to the depth of one or two fothoms on muddy 
and sandy shores, there are often great meadows of grass-wrack 
{ZoaXmC) which afford shelter to numerous shell-fish, and axe 
the haunt of the cuttle-fish and calamary. In tropical seas, the 
reef-building corals often take the pkce of sea-weeds, and 
extend their operations to a depth of about 25 fathoms. They 
cover the bottom with living verdure, on which many of the 
carnivorous mollusks feed, wMe some, like OvvXum and Purpura, 
browse on the flexible Oorgonioe, To thjw ssone belong the 
oyster-banks of our seas, and the pearl-fisheries of the south ; 
it is xioher than any other in animal life, and affords ^e most 
hi^y coloured shej^. 

Some o! the Uttoral shells, like Purpum lapUlua and UHarinm rmtii, have no 
tme-fwimmitig laml condition, but commence life as crawlers, with e wiMeveliqied 
ikOL Their habits are sluggish, and taeir diffusion by ordinasy means mm he 
icmeediBgly slow. 
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3* Coralline zone. — ^In northern seas the belt of sea-weed that 
fringes the coast is succeeded by a zone where horny zoophytes 
abound, and the chief vegetable growth consists of Nitllijpore, 
which covers rocks and shells with its stony-looking incrusta- 
tions. This zone extends from 15 or 25, to 35 or 50 fathoms, 
and is inhabited by many of the predacious genera — Bucdnuniy 
Fueus^ PUurotormy Natica, Aporrhaia, PMUney Velutina ; and by 
vegetable feeders, such as Fmurella, Emarginulay PileopaUi 
EuUmd, and Chemnitzia. The great banks of scallops belong 
to the shallower part of this region, and many bivalves of the 
genera Ztma, Arcay Nuculuy AatartCy VenuSy ArtemiSy and Corhula. 

4. Deep-aea CoraUzone. — ^From 50 to 100 fathoms the Nullipore 
still abounds, and small branching corals to which the Tere- 
hratula adhere. In northern seas the largest corals (Oculina 
and Primnoa) are found in this zone, and shells are relatively 
more abundant, owing to the unifonnity of temperature at these 
depths. These deep-water shells are mostly small and destitute 
of bright colours ; but interesting from the circumstances under 
which they are found, their wide range, and high antiquity. 
Amongst the characteristic genera are Craniay ThetiSy Neo&ray 
Cryptodoriy Yoldiay Bentaliumy and Sciasurella. In the mud 
brought up from deep water may be often found the shells of 
Pteropoday and other mollusca wHch live at the surface of the 
sea. In the -3Egean Sea there is deep-water within one or two 
miles of the coast ; but in the British Channel the depth seldom 
amounts to more than 20 — 40 fathoms. 

When registering the results of dredging operations, it is 
important to distinguish between dead and living sheila y as in the 
preceding Tables j for almost every species is met with, in the 
condition of dead ahdUy at depths far greater than those in which 
it actually lives. On precipitous coasts the littoral shells fall 
into deep water, and are mingled with the inhabitants of other 
Eones ; currents also may transport dead shells to some distance 
over the bed of the sea. But the principal agents by which so 
many decayed and broken shells are scattered over the bed 
of the deep-sea, must be the mollusk-eating fishes. Of 270 
species of boreal shells described by Dr. Gould (p. 60) more 
than half were obtained from the maws of fishes, in Boston 
market. Cod-fish do not swallow the large whelk-shells, but 
some idea of the number they consume may be derived from 
tlw fact that Mr. Warington has obtained the muscular foot 
aid operculum of above 100 whelks, of large size, besides 
qtumtiries of cruataceay from the maws of three cod-fish procured 
in the Jliondon market. Bivalve shells, like the Solens, and the 
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rare Panopm Norvegica are swallowed, and ejected again with 
eroded surfaces. The haddock swallows shells still more indis- 
criminately, and Mr. M^Andrew has found great numbers of 
rare Pectens in them, but generally spoiled. The cat-hi^ and 
skate break up the strongest shell-fish with their teeth — ^account- 
ing for the many angt^ fragments met with in the dredge, 
and in recent deposits. 

Thfi following are examples of shells obtained from great 
depths : — 


Norway* (M*Andrew.) (Forbee.) 


Living shells. 



Living. 

Dead. 

Fathoms. 

Murex vaginatus 



Cerithium metula 

20—150 

Fusus muricatus 

. 80—95 

160 

Margarita cinerea 

10—130 

Nassa intermedia 


45—185 

Dentalium entale 

200 

Cerithium lima 

3—80 

140 

Limea sarsU 

120 

Chemnitzia fusciata . 


110—160 

Le^apygmeea 

200 

Eulima distoita 


69—140 

Yoldia limatula 

120 

Scalaria helleniea .... 


110 

Thetis koreni 

40—100 

Bissoa reticulata 

55 

185 

Cryptodon flexuosus 

200 

Trochus exasperatus . 

. 10—106 

165 



Scissurella plicata .... 


70—160 

Off the Cape. (Belcher.) 


Acmea unicolor 

. 60—105 

150 

Buccinumf clatluratum 

136 

Den'alijm quinquangu’are 

150—230 

Volutilitlies abyasicola 

132 

Bulla ntriculus 


40—140 

Pectimculus Belcheri 

120 

Spondylus Oossonii 

105 




Pecten Hoskynsii 


185-300 

Mgean* (Forbes.) 


Area imbricata 

.. 90—230 


Living. 

Dead. 

Nesera ouspidata 

.. 12—185 


Terebratula vitrea 100 

250 

Thetis anatinoides ... 

.. 

40—150 

Aigiope decoUata 100 

110 

Kellia abyasicola 

.. 70— ISO 

200 

Crania ringens 90 

150 

Syndosmya profundissima 

OD 

0 

1 

i 


Preserving mollmcom aniinaU for examination* 

When shell-fish are killed by sudden immersion in hot water 
or strong spirit, great and unequal contraction is caused, d s- 
torting the muscular parts and rupturing the membranes. 

Experiments have yet to be made for the discovery of means 
whereby these and other marine animals may be paralysed and 
killed, without altering the ordinary condition of their organs.* 

Glycerine is the best medium for preserving such objects as 
the univalve shell-fish, intended for the examination of their 


* Tlie brittld-stani (OpAioeoma) ere killed by sudden inunersion in fresh^water. and 
the Aetinim may be itupifled by adding fresh-water drop by drop until they Iom the 
power of retracting their tentacles. But the biralves (snch as PhoUu) may be kept in 
stale water till their valves fall off with incipient decomposition, and yet the muscular 
siphons letsin their irritability, ind contract slowly and completely, when placed la 
spirit. 
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lingoal Ueth ; for if put up in strong spirit they become so 
iaad that it is almost impossible to make g<^ preparations from 
them, and in weak spirit they will not keep for any length of 
time. • 

Alcohol. — ^The cheapest alcohol for preserving natural history 
objects, at home, is sold as ** methylated spirit it contains ten 
per cent, of ordinary wood spirit, and being undrinkable, is free 
of duty. When many specimens are put up together the spirit 
becomes much diluted, and should be changed. The soft tissues 
of bivalves, and spiral bodies of the univalves soon decompose 
in weak spirit. But for permanent use, in Museums, proof 
spirit may be diluted with an equal bulk of water. Cotton wool 
may be put with the specimens in spirit, especially with cuttle- 
fish, to preserve them from distortion by pressure. 

Qoadhy's solution is prepared by dissolving | lb. of bay salt, 
20 grains of arsenious acid, or white oxide of arsenic, and 2 
grains of corrosive sublimate, in 1 quart of boiling rain-water. 

Burmins solution (chloride of zinc), largely diluted, is now 
used at the British Museum for the preservation of fishes and 
other objects, in glass jars. It has several advantages over 
spirit ; being undrinkable, and not infiammable, and the con 
centrated solution (sold by all druggists) is much less bulky. 

Muriate of Ammonia is recommended by Mr. Gaskoin, for 
removing any unpleasant odours which may arise from prepara- 
tions when taken out of spirit for examination. (See p. 143.) 

A solution of Chloride of Calcium has been employed by 
General Totten, United States Engineers, for preserving the 
flexibility of the epidermis in various shells. The solution oi 
this deliquescent salt (which any one can make by saturating 
hydrochloric acid with marble) keeps the object which has be^ 
steeped in it permanently moist, without injuring its colour or 
texture ; while its antiseptic properties will aid in the preserva- 
tion of matters liable to decay. (Professor J. W. Bailey, in 
BilUman's Journal, July, 1854.) 



PART II. 

SYNOPSIS OF THE GENEBA.. 


Chaptee I. 

CLASS I.-CEPHALOPODA. 

The ce]phalo]poda are represented by the common squid, the 
nautilus, and the ammonite ; forms with which most of us are 
more or less familiar. They possess a more complicated struc- 
ture than any other group of the mollusca ; but in this respect 
they are much inferior to the vertebrate animals, in whom 
the setting apart of paiiicular organs for the performance of 
distinct functions is developed to so high a degree. We cannot, 
traoe^a series of gradational forms between highest ce]^- 
lopod and the lowest vertebrate ; but we can descend £rom the 
more to the less specialised forms of mollusca, which ultiniately 
merge in one direction in such creatures as FoectbZa, among 
entozoa; and in another direction, to forms like Foif»oe22ci, 
through the intermediate genera — Pedie^ina, apiong the 
Bryozoa, and Perophora among the Ascidians. It is conse- 
quently much easier to define the higher than the lowesr 
l^undmes of a great primary group. The points of analogy 
between the cephalopods and Ihe vertebrates are the internal 
skeleton, the sii^arity in the form of the blood corpuscles, and 
in the capillary structure of the portion of the circulatory 
system situated between the arteries and veins. * 

The cephalopods move partly by means of a series of long 
muscular arms arranged round the mouth, partly by means of 
fins, or fiaps, attached on each side of the body, and partly by 
the forcible expulsion of water through a tube or siphxm* 

Unlike most of the mollusca^ they are symmetrical animals, 
having their right and left sides equaUy developed. Their shell 
"is usually straight, or coiled in a verti^ plane. The nautilus 
and argonaut alone (of the living tribes) have external shells ; 
the rest are termed ** naked cephalopods,” because the shell is 
internal. They haye powerful jaws, acting yertically, like the 
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mandibles of birds. The tongue is large and fleshy ; part of its 
surface is sentient, whilst the rest is armed with recurved spines ; 
their eyes are large, and placed on the sides of the head. In all 
probability they possess the faculty both of smelling and hearing. 
All are carnivorous, and live in the sea. 

The nervous system is more concentrated than in the other 
molhiicay and the brain is protected by a cartilage. The respira- 
tory organs consist of two or four plume-lie gills, placed 
synmetrically on the sides of the body, in a large branchial 
cavity, opening forwards on the under* side of the head : in the 
middle of this opening is placed the eiplwn or f unnel. The sexes 
are always distinct. The cephalopoda are divided into two 
orders, the names of which are derived from the number of the 
Iranchioe. 


Oeder I.— Dibranciiiata, Owen. 

Animal swimming; naked. Head distinct. Eyes sessile, 
prominent. Mandibles horny (PI. I., fig. 2). Anns eight or 
ten, provided with suckers. Body round or elongated, usually 
with a pair of fins ; branchice two, furnished with muscular 
ventricles ; ink-gland always present ; funnel a complete tube. 

Shdl internal (except in argonauta), homy or shelly, with or 
without air-chambers. The shell of the argonaut does not 
correspond with the ordinary shell of mollusks. (See p. 39.) 

The typical forms of the cuttle-fishes were well described by 
Aristotle, and have been repeatedly examined by modem 
naturalists ; yet, until Professor Owen demonstrated the exist- 
ence of a second order of cephalopods, departing from all the 
above-mentioned characters, it was not clearly understood how 
inseparably the organisation of the cuttle-fishes was connected 
with their condition as swimming mollusca, breathing bytiw 
gil^. There are two types of lung stmeture among the dibran- 
chiates. Thus, in Octopus and Sepia the gills form a cylinder, 
while in Loligo and other genera they form a half cylinder. 

The characters which co-exist with the two gills, are the 
intetnal mdimentary shell, and the substitution of other means 
of escape and defence, than those which an external shell would 
have afforded ; viz., powerful arms, furnished with suckers ; the 

* According to the eatablished oeage, we designate tliat the under or ventral side of 
the.hody, on which the funnel is placed. But if the cuttle flshen aee coropared with 
the imoleobianchs, or the nautilus with the holoetomatom gasteropods, their external 
•milcigiea aeenx to favour an opposite conclusion. There are many terms in use whicli 
«ra apt to mislead, such aa fins, arms, &c. ; they have a definite meaning when applied 
to the fwtetoato^ hut not so when ap^ed to the invertebrata. 
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secretion of ' an inky fluid, with which to cloud the water and 
conceal retreat ; more perfect or^ns of vision ; and superadded 
branchial hearts, which render the circulation more vigorous. 

The suckers {antlia or aceiahula) form a single or double series 
on the inner surface of the aims. Prom the margin of each 
cup, the muscular fibres converge to the centre, where they 
leave a circular cavity, occupied by a soft carwneZe, rising from 
it like the piston of a syringe, and capable of retraction when 
the sucker is applied to any surface. So perfect is this mechanism 
for effecting adhesion, that while the muscular fibres continue 
retracted, it is easier to tear away the limb than to detach it 
from its hold.* In the decapods, the base of thepts^on is sur- 
rounded by a horny dentated hoop ; which in the uncinated 
calamaries is folded, and produced into a long sharp claw. 

The ink-hag (Fig. 40) is tough and fibrous, with a thinsil very 
outer coat; it discharges its contents through a duct which 
opens near the base of the funnel. The ink was formerly used 
for writing {Cicero)^ and in the preparation of sepia and from 
its indestructible nature, is often found in a fossil state. 

The skin of the naked cephalopods is remarkable for its 
variously coloured vesicles, or pigment- cells. In sepia they 
are black and brown ; in the calamary, yellow, red, and brown ; 
and in the argonaut, and some octopods, there are blue cells 
besides. These cells alternately contract and expand, by which 
the colouring matter is condensed or dispersed, or perhaps 
driven into the deeper part of the skin. The colour accumulates, 
like a blush, when the skin is irritated, even several hours after 
separation from the body. During life these changes are under 
the control of the animal, and give it the power of changing its 
hue, like the chameleon. In fresh specimens, the sclerotic plates 
of the eyes have a pearly lustre ; they are sometimes preserved 
in a fossil state. 

The aquiferous pores are situated on the back and sides of the 
head, on the arms {brachial)^ or at their bases \Jbuccal pores). 

The mantle is usually connected with the back of the head by 
abroad nuchaV') muscular band; but its margin is some- 

* ** The complex, irritable mechanism of all these suckers is under the complete 
control of the animal. Mr. Broderip informs me that he has attempted, with a hand- 
hot. to catch an octopw tliat was floating by. with its long and flexible arms entwined 
round a fish, which it was tearing with its sharp hawk's bill ; it allowed the net to 
approach witliin a sliort distance before it relinquished its prey, when, in an instant, it 
relaxed its thousand suckers, exploded ito inky ammunition, and rapidly retreated, 
under cover of the cloud which it had occasioned, by rapid and vigorous strokes of its 
cirphlar web.”— 

t Indian ink and sepia are now made of lampHtmoke, or of prepared diaiooBL 
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times £r6d all round, and it is supported only by cartilagixious 
tidgea, fitting into corresponding grooves, and allowing con- 
fiidmble fre^om of motion. 

The cuttle-fishes are generally nocturnal, or crepuscular 
animals, concealing themselves during the day, or retiring to a 
lower region of the water. They inhabit every zone, and are 
met with near the shore, as well as in the open sea, hundreds of 
miles &om land. They attain occasionally a much greater size 
than any other mollusca. MM. duoy and Gaimard found a dead 
cuttle-fish in the Atlantic, under the equator, which must have 
weighed 2 cwt. when perfect; it was floating on the surface, 
and was partly devoured by birds. Banks and Solander also 
met with one under similar circumstances in the Pacific, which 
was estimated to have measured six feet in length. (Owen.) 
The arms of the octopods ai*e sometimes two feet long.* Prom 
their habits, it is difficult to capture some species alive, but 
they are frequently obtained, uninjured, from the stomachs of 
dolphins and other cetaceans which prey upon them. 

Section A.— Octopoda. 

Arm, eight ,* suckers sessile. JB’yw fixed, incapable of potation. 
Hody unit^ to the head by a broad cervical band. BranchM 
cTiamler divided longitudinally by a muscular partition. Oviduct 
double; no distinct nidamental gland. Shell internal and 
rudimentary. 

The Octopods difler from the typical cuttle-fishes in having 
only eight arms, without the addition of tentacles ; their bodies 
are round, and they seldom have fins. 

The males and females have a general resemblance to each 
other ; although the form and appearance of the sexes are very 
distinctive. But until recently our knowledge on the subject 
has been confused. In all male cuttle-fishes one of the eight 
arms presents a peculiar appearance and undergoes a special 
development, fitting it for the purpose of helping forward the 
work of reproduction of the species. In many cases it is so 
altered as to be incapable of acting as a locomotive organ. 
According to Dr. Muller, the arm is detached, after it has been 
filled with semen, and is fixed on to the female. The arm, or; 
whatever it may be that is so attached, was formerly 

* Dtnys having represented a **kraken octopod,’’ in the act of sca'tling a 

thvM-i^Aater, told M. nefhince that if this were ** swallowed, ** he would in bis next 
edition represent the monster embracing the Straits of Oibraltar, or oapaMiig a wholo 
•goadiODof ships. ' ‘ 
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for a parasitic worm ; and more recently it lias been regarded 
us the spermatophoro by some, and as the entire male animal 
by other naturalists, under the name of hectocatylus. The 
hoctocotyle of tremoctojpm is shown in Pig. 3, PI. I. The body 
is worm-like, with two rows of suckers on the ventinl surface, 
and an oval appendage at the posterior end. The anterior paii; 
of the back is fringed with a double series of branchial fila- 
ments (250 on each side). Between the filaments are two rows 
of brown or violet like the pigment cells of the tremoctopm. 
The suckers (40 on each side) closely resemble those of the 
<re7?ioc<opu8, in miniature. Between the suckers are four or 
five series of pom, the openings of minute canals, passing into 
the interior part of the body. There is an arteiy and vein on 
each side, giving branches to the branchial filaments, while 
a nerve runs down the centre. The oval sac encloses a small but 
very long convoluted tube, ending in a muscular sac containing 
8j>ermatozoa» 

The heciocotyle of the argonaut was discovered by Chiaje, who 
considered it a parasitic worm, and described it under the name 
of trichoccfhalus acetabularis ; it was again described by Costa,* 
who reg^ed it as “ a spermatophore of singular shape ; ** and 
lastly by Dr. KoUiker.f 

It is similar in form to the others, but is only seven lines in 
length, and has a filifonn appendage in front, six lines long. 
It has two rows of alternate suckers, 45 on each side ; but no 
hranchicB; the skin contains numerous changeable spots of red 
or violet, like that of the argonaut. f (Kolliker.) 

It would seem strange* how former observers could have 
overlooked so marked a feature as the metamorphosed or hecto^ 
cotylised arm of cuttle fishes. Aristotle not only gives a clear 
description of the peculiarity, but even shows that he was aware 
of the function the arm performed. Subsequent writers appear 
^ to have misunderstood Aristotle ; at any rate they refer to the 
colourless arm as a monstrosity, or in some cases they have 
used it as one of the distinctive characters of a species. There 
are numerous instances in which the male has formed one, and 
the female another species in the naturalist's catalogue. Now ^ 
that the hectocotylus is known to be only a portion of the male, 

- their relation is more clearly seen. They present an analogous 
' ^phenomenon to what occurs in some species of spiders, in which 

* An. Po. Kat, 9nd seiies, 7. p. 178. 

. t Lin. XnBi.,ToU20, pt. 1, p. 9 ; ud in hu own sootomioal whora if 

figured. 

t An, 9c* Kfi, 8 b 4 Nciff, vd Id, p. 185. 
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certain parts of tlie palpi of the males' ore developed into spoon- 
shaped organs ■which perform the same office as the hecto- 
cotylus. Something similar also occurs in Polydesrrut, 

Madame Power appears to have made her observations on 
an hectocotylus when she asserted that the young argonaut has 
no shell. M. Duvemoy has sho'wn that the embryo argonaut 
has acquired a shell before it has been excluded &om the egg. 

The most important memoir on the development of Cepha- 
lopods is that by Kdlliker.* “ The process of yolk division is 
partial, and the development cf the embryo takes place within 
a distinct germinal area, whence a distinct yolk sac is formed. 
This is proportionally very large in Sepia (Fig. 35), and 
LoligOy very small in Argonauta (Fig. 36), and therefore while 
the embryo is flattened and extended in the former genera, in 
the latter it more resembles the embryo of an ordinary gas- 
teropod. Development commences by the separation of the 



Fig, 35. Development of the Cuttle-ft»h, (KiilJiker). 

A, £mbr 3'0 two lines In diameter; m, mantle ; &, branchial processes ; s, siphonal 
piwewes ; a, mouth ; e, eyes ; 1—5, rudimentary arms. 

H, Side view of the cmbrj’o, when more developed. 

C, Front view, at a later period. 

Dt Young cuttle-fish, still attached to the ^yolk-sac, with the tentaohlar arms (2) 
onger than tlie rest 

embryo into manUe and body (foot). The part of the body in 
front of the mantle becomes the head; that behind it the 
branchio-anal sui’face. The latero-posterior margins of the 
body are produced into four or flve processes on each side, 
which become the arms. On each side of the mantle, between 
it and the head and arms, a ridge is formed upon the body. 
These ridges (e $, Fig. 35, a), represent the epipodiwm; their 

* Etiiwickelungs^escMchte der Cephalopoden, Zurich, 1844. 
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anterior ends are continuous and attached ; the posterior ends 
are at first free, but eventually uniting they form the funnel 
p 8. The rudimentary gills h appear between the epijtodium 
and mantle. The alimentary canal is at first straight; (the 
mouth being at a, the vent at 5, in Fig. 35 a). The embryo 
now grows faster in a vcmeal than in a longitudinal direction, 
so that it takes on the cephalopodio 
form. The intestine, as a consequence, 
becomes bent upon itself; and the and 
terior pair of arms grow over in front 
of the headjjand unite, so as eventually 
to throw tlie mouth nearly into tho 
centre of the arms.’* (Huxley.) At a 
later period of development (Fig. 35, p), 
the respiratory movements are per- 
formed by the alternate dilatation and 
contraction of the mantle ; and tho ink- 
bag is conspicuous by the colour of its 
contents. At tho period of exclusion 
from the nidimental capsule, fine layers 
of tho shell of tho young cuttle-fish 
have been formed; but except tho 
nucleus, which is calcified, they are 
horny and transparent. The lateral 
fins are broader than in the mature animal. The embryo of 
the Argonaut^ as described by Kolliker, has simple conical 
arms (1 — 4, Fig. 36) ; and indications of the funnel appear as 
a ridge, on each side of the body ; v is the yolk sac ; o the 
position of the future mouth ; c the eye ; h tho gill ; and m the 
mantle. 



^ Family I. — ^AEGONAUxiPiE. 

' Doraal arms (of the female) webbed at the extremity, secreting 
a symmetrical involuted shell. Third left arm in male hecto- 
ootylised; deciduous, colourless, developed in a sac. Female 
polyandi’ous. Mantle supported in front by a single ridge on 
the funnel. 

Genus Aegonaitta, Liu. Argonaut, or paper sailor* 

Etymology f argonautaif sailors of the ship Argo. 

ByncnyriMf ocythoe (Rafinesque). Nautilus (Aristotle and 
Pliny). 
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Example^ A, liians, Soland. PL II., Pig. 1. China. 

The shell of the argonaut is thin and translucent ; it is not 
nu>iilded on the body of the animal, nor is it attached by shell- 
muscles ; and the unoccupied hollow of the spire serves as a 
receptacle for the minute clustered eggs. The shell is believed 
to be peculiar to the female. Its special function is for protec- 



Fig. 37. Argonauta argo L. awimming.* 


tion and incubation of, the eggs. It is not homologous with 
the chambered or internal rudimental shells of other cephalo- 
poda, but may be compared with the cocoon of the leech, or the 
float of lanthina. The argonaut sits in its boat with its siphon 
turned towards the keel,t and its sail-shaped (dorsal) aims 
closely applied to the sides of the shell, as in Pig. 37, where, 
however, they are represented as partially withdrawn, in order 
to show the margin of the aperture. It swims by ejecting 
Vrater from its funnel, and crawls in a reversed position, carry- 
ing its shell over its back like a snail. (Madame Power and 
M. Bang.) 

The s^e argonauts are one inch in length, and possess no 
shell ; their dorsal arms are pointed, not expanded. The te^ is 
large, and like that of the Octopm in structure and situation; 
it contains spermatozoa of different degrees of development, 
and the excretory duct probably debouches into the Hecto- 
cotylus. The sac in which the Hectocotylus is developed is 
cleft by the movements of the Hectocotylus in extending 
itself, while the sac becomes inverted, and forms the violet 
coloured capsule on its back. The sac never contains more 
than one Hectocotylus, which is attached by its base, wMst 

** From a copy of Bang’a figure, in Charluicorth*9 Magazine; one-foorth the 
natural size ; the small arrow indicates the cment from the funnel, the large arrow 
the direction in which the ** sailor ” is driven hy the recoil. 

t Poli has represented it sitting the opposite way; the writer had once an argonaut 
sIieE wllh^ nudeus reverted, Implyiig that the animal had twmed quite round hi its 
dieh, and rthnained in that position. The specimen is now in the York Mosemiia. 
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tlie resfi is free and coiled up. It has no enlargement like that 
of the Tremoctopus (PL I., Fig. 3) ; the filiform appendage 
proceeds from the smaller eztremily, and sometimes remams 
entangled in the coloured cyst near the base of the outer side 
of the Hectocotylus. It has a chain of nerrous ganglia in its 
axis. 

It was the natdilm (pnwus) of Aristotle, who described it as 
floating on the surface of the sea, in fine weather, and holding 
out its sail-shaped arms to the breeze. It does not use its arms 
as sails, but it sometimes uses them as oars when it wishes to 
progress slowly, while floating on the surface of the sea. 

Distribution : 4 species of argonaut axe known ; they inhabit 
the open sea throughout the warmer parts of the world, and 
are most actiTO during the night. Captain King took several 
from the stomach of a dolphin caught upwards of 600 leagues 
from land. 

Fossil^ 2 species. Tertiary. A» Jiians is found in the sub- 
apennine tertiaries of Piedmont. This species is still living in 
the Chinese seas, but not in the Mediterranean. 

Family II.— OoTOPoniD-ffi. 

Arms similar, elongated, united at the base by a web. Shell 
represented by two short styles, encysted in the substance of 
the mantle. (Owen.) 

Octopus, Cuvier. Poulpe. 

Etymology^ ocio, eight, potw (poda), feet. 

Synonyms f cistopus, (Gray.) 

Example f 0. tuberculatus, BL, PI. I., Figs. 1 and 2 (man 
dibles). 

Body oval, waiiy or cirroae, without fins ; aims long, un- 
equal ; suckers in two rows ; mantle supported in front by the 
branchial septum. 

The octopods are the “polypi” of Homer and Aristotle; 
they are solitary animals, frequenting rocky shores, and are 
very active and voracious ; the females oviposit on sea- weeds, 
or in the cavities of empty shells. In the markets of Sm 3 rma 
and Naples, and the bazaars of India, they are regularly ex- 
posed for sale. “ Although common (at Sh Jago) in the pools 
of water left by the retiring tide, they are not very easily caught. 
By means of their long arms and suckers they can drag their 
l>^e8 into very narrow crevices, and when thus fixed it re- 
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quiros groat force to remove ilieiii* At other times they dCart 
tail first, with the rapidity of an arrow, from one side of the 
pool to the other, at the same instant discolouring the water 
with a dark chesnut-brown ink. They also escape detection 
by varying their tints, according to the nature of the ground 

over which they pass. In the 
dark they are slightly phospho- 
rescent.” (Darwin.)* Professor 
E. Forbes has observed that 
the octopus, when resting, coils 
its ventral arms over its back, 
and seems to shadow forth the 
argonaut’s shell. 

In the male octopus, the third 
right arm is more developed than 
the corresponding arm on the 
left side, and terminates in an 
oval-shaped plate (Fig. 38, O), 
marked with numerous trans- 
verse ridges, between which are 
pits. A muscular fold of skin 
passes from this plate down the 
dorsal margin of the arm to 
the web at its base ; the mar- 
gin is rolled up, and forms a 
covered passage through which 
the spermatophore is probably 
transmitted to the terminalplate. 
The arm is permanently at- 
tached, and is developed in a 
free state from a cyst. A. 
Distribution : universally 
Fig. 38. Octopus catena g , Ver. found ou the coasts of the tem- 

tropical zones; 4e 

B. Ventral side of an individual more species are kuOWn ; whon 
developed, with Oio Hectocotylui C. £^^1 

1 inch to more than 2 feet, according to the species. 

Sub^gentts, Trmoctopus (Chiaje), PI. I., Fig. 3. 

Home from two large aquiferous pores {tremata) on the back 
of thehbad. 

* <*jroiirnil of t V<qrage round the World.'* The moot fucinating vdhuM 4l 
tzaveif piUlgM tlnoe Dofoe’i Action. 
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Arms longer than the body ; tbo two dorsal pairs the lonp^t, 
and webbed balf-way up, and sometimes to the extremities. 
Arms not webbed in male. 4 aquiferous (?) openings, two be- 
tween the eyes, and two below ; sometimes there are small 
openings on the sides; suckers in two rows; third right arm 
hectocotylised. 

JHstribution, 3 species. T. quoyanus, violaceus, and vdifer, 
Atlantic and Mediterranean. 

PiNNOCTOPUS, D’Orb. Finned octopus. 

Body with lateral fins, united behind. 

The only known species, P. cordiformis, was discovered by 
MM. Quoy and Gaimard, on the coast of New Zealand; it 
exceeds 3 feet in length 

Eledoke. (Aristotle.) Leach. 

Type, E. octopodia, L. 

Buchers forming a single series on each arm ; length 6 to 18 
inches. P. Moschata emits a musky smell. Third right arm 
hectocotylised ; permanently attached ; developed free. 

Distribution, 2 species. Coasts of Norway, Britain, and the 
Mediterranean. 

OlRROTEimns. Eschricht. 1836. 

Synonyms, Sciadephorus (Eeinh and Frosch); Bostrycho- 
teuthis (Ag.) 

Etymology, cirrus, a filament, and teuthis, a cuttle-fish. 

Body with two transverse fins ; arms united by a web, nearly 
to their tips; suckers in a single row, alternating with cirri. 
Length 10 inches. Colour violet. The only species {G, MUlleri, 
Esch.) inhabits the coast of Greenland. 

PniLOKEXis, D’Orb, 

Etymology, philos, an adept in nexis, swimming. 

Type, P. atlanticus, D’Orb. 

Arms free; stAckers in two rows; mantle supported by two 
ridges on the funnel ; eyes largo and prominent. Total leng^, 
1 to 3 inches. 

Distribution, 6 species. Atlantio and Mediterranean. Gre- 
garious in the open sea; feeding on floating mollusca, 

SCJBTJKQTJS. Troschd. 1857. 

Body oval, without fins ; wider than the head; shoii; 
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Bucher$ m twd rows; the third left arm aeotoootylised at the 
apex. 

XHiMhutioTif 2 ipeoies. Mediterranean. 

Bolitjbxa. Strp. 1858. 

Similar to Eledone, hut more gelatinous, and with small 
suckers. 1 species Hying. 

Seotion B. — Decapoda. 

Arms, Tentacles 2, elongated, cylindrical, with expanded 
ends. Suckers pedunciilated, armed with a homy ring. MoiUh 
surrounded by a buccal membrane, sometimes lobed and fur- 
nished with suckers. Eyes movable in their orbits. Body 
oblong or elongated, always provided with a pair of fins. Funnel 
usually famished with an internal valve. Oviduxi single. Nida^ 
mental gland largely developed. Shell internal ; lodged loosely 
in the middle of the dorsal aspect of the mantle. 

The arms of the decapods are comparatively shorter than 
those of the octopods ; the dorsal pair is usually shortest, -the 
ventral longest. The tentacles originate within the circle of 
the arms, between the third and fourth pairs ; they are usually 
much longer than the arms, and in cheiroteuthis are six times 
as long as the animal itself. They are completely retractile 
into large subocular pouches in s^ia, sepiola, and rossia ; partly 
retractile in loligo and sepioteuthis ; non-retractile in cheiroteuthis. 
They serve to seize prey which may be beyond the reach of the 
ordinary arms, or to moor the animal in safety during the 
agitation of a stormy sea. 

The lingual dentition of the cuttle-fishes somewhat resembles 
that of the pterovoda. The central teeth are simple in sepia and 



Fig. 39. Lingual teeth of Sepia offidaaUt (Oocken). 


sqnola, tricuspid in loligo, and denticulated in eledone. The 
lateral teeth or uncini are three on each side, and mostly simple 
and daw^like. There were fifty rows of teeth in one specimen 
gi rngda, ^ ribbon increasmg in breadth from before to b^ind. 
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The tMl of the living decapods is either a homy “pea” 
(gladius) or a calcareous “ bone” {e^aum) ; not attached to the 
animal by muscles, but so loose as to fall out when the cyst 
which contains it is opened. In the genus spirtila it is a delicate 
spiral tube divided into air-chambers by partitions In 

the fossil genus sjgiruUrostra a similar shell forms the apex of 
a cuttle-bone; in the fossil conoteuthu a chambered i^ell is 
combined with a pen; and the helemnite unites all these 
modifications. 

The decapods chiefiy frequent the open sea, appearmgftbriodi- 
cally like fishes, in great shoals, on the coasts and banks, (Owen, 
D’Orbigny.) • 

Family III. — Teuthid-e. Calamabies, ob Squids. 

Body elongated ; Jins short, broad, and mostly terminal. 

Shell (gladius or pen) homy, consisting of three parts, — ^a shaft, 
and two lateral expansions or wings. 

Sub-family A. Myopsidce^ D’Orbigny. Eyes covered by the 
skin. 

Loligo. (JPUny) Lamarck. Calamary. 

Synonym^ ieathis (Aristotle), Gray. 

Type, L. vulgaris (sepia loligo, L.). Fig. 1. PI, L, fig, 6 
(pen). 

Pen lanceolate, with the shaft produced in front ; it is multi- 
plied by age, several being found packed closely, one behind 
another, in old specimens. (Owen.) 

Body tapering behind, much elongated in the males. Fins 
terminal, united, rhombic. Mantle supported by a cervical 
ridge, and by two grooves in the base of the funnel. Suckers in 
two rows, with homy, defitated hoops. Tentacular club with 
four rows of suckers. Length (excluding tentacles) from 3 
mches to 2^ feet. Fourth left arm in male metamorphosed at 
its extremity. Steenstrup* says two species are confounded 
xmder Ihe name of X. vulgaris. The variety occurring in the 
Atlantic, and not in the Mediterranean, is a distinct species (X. 
Fcrhestt, Stp.). In it the fourth left arm has twenty-three pairs 
of suckers well developed, five less developed, while the arm 
beyond the twenty-ei^th pair is occupied by forty pairs of 
conical elongated papiUse, which correspond to forty pairs of 
su(iers. Steenstmp recognises only seven living ipeeies of 
Loligo, all the others so called being only varieties of 

• Annuli of KstuiU Hiatoiy, 1W7. 
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The calamaries are good swimmers; they also crawl, head 
downwards, on their oral disk. The common species is used for 
bait, by fishermen, on the Cornish coast. (Conch.) Shells have 
been found in its stomach, and more rarely sea-weed. (Dr. 
Johnston.) Their egg-clusters have been estimated to contain 
nearly 40,000 eggs. (Bohadsch.) 

Distribution, 24 species, in all seas. Norway — ^New Zealand, 

Fossil, 1 species. Lias. 

8ub~gmm. Tcudojasis, Deslongchamps, 1835. 

Etymology, teuthis, a calamary, and opsis, like. 

Type, T. Bunellii, Desl. 

Pen like loUgo, but dilated and spatulate behind. 

jFbm7, 5 species. Upper Lias, Oolite; France and Wurtemberg. 

Gohatits, Gray. 

Animal and pen like loligo in most respects. Arms with four 
series of cups ; tentacular club with numerous small cups, and a 
single large sessile cup armed with a hook ; funnel valveless. 

Distribution, a single species (G. amoena, Muller sp.) is found 
on the coast of Greenland. 

Sepiotextthis, Blainville. 

Synonyms, (?) Loliolus (Steenstrup) ; Chondrosepia (Leuckart). 

Type, S. sepioidea, Bl. Animal like loligo ; Jins lateral, as 
long as the body. Length from 4 inches to 3 feet. Fourth left 
arm heotocotylised at the apex. 

Distribution, 13 species. West Indies, Cape, Bed Sea, Java, 
Australia, Mediterranean. 

Beloteuthis, Munster. 

Etymology, belos, a dart, and teuthis. 

Type, B. subcostata, Munster. PI. II., fig. 8., Upper Lias, 
Wurtemberg. 

Pen homy, lanceolate ; with a very broad shaft, pointed at 
each end, and small lateral wings. 

Distribution, 6 species described by Munster, considered 
varieties of one only (differing in age and sex) by M. D’Orbigny . 

Geotbuthis, Monster, 

Etymology, ge, the earth (i. e. fossil), and teuthis. 

Synonyms, belemnosepia (Agassiz), belopeltis (Voltz), loligo - 
sepia (Quenstedt), Coccoteuthis, Owen (part) 

Type, Loligo Aalensis (Schubler). 
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Pen broad, pointed behind ; abaft broad, truncated in front ; 
lateral wings sborter than the shaft. 

FouU, 9 species. Upper Lias, Wurtemberg ; Oalyados; 

Begis. Several undescribed species in the Oxford clay, 
OHppenh^. 

Besides ihopeiis of this calaxnary, the trik-hagy the muscular 
mantle, and the bases of the arms, are preserved in the Oxford 
clay. Some of the ink-bags found in the Lias are nearly a foot 
in length, and are invested with a brilliant nacreous layer ; the 
ink forms excellent sepia. It is difficult to understand how 
these were preserved, as the recent calamaries “ spill their mk** 
on the slightest alarm. (Buckland.) This genus may probably 
turn out to belong to the Belemnitidse. 

Leptotexjthis, Meyer. 

EtyriMlogyy LeptoSy thin, and ieuthis, 

TypSy L. gigas, Meyer, Oxford clay, Solenhofen. 

Pen very broad and rounded in front, pointed behind ; with 
obscure diverging ribs. 

Cranohia, Leach, 1817. 

Named in honour of Mr. J. Oranch, naturalist to the Congo 
expedition. 

Synonymy Owenia, Prosch. 

TypCy 0. scabra, Leach. 

Body large, ventricose ; fins small, terminal ; mantle supported 
in front by a branchial septum. Length two inches. very 
small. Eyes fixed. Buccal membrane large, 8-lobed. Arms 
short, suckers in two rows. Tentacular clubs finned behind, 
cups in four rows. Funnel valved. 

Ben long and narrow. 

IHstributiony 3 species. West Africa; in the open sea. 

This genus makes the nearest approach to the octopods. 

Sepiola.. (Bondelet) Leach, 1817. 

ExcmpUy S. atlantica (D’Orbigny). PI. I., fig. 4. 

Body short, purse-like ; mantle supported by a broad cervical 
band, and a ridge fitting a groove in the funnel. Fins dorsal, 
rounded, contracted at the base. Suckers in two rows, or 
crowded, on the arms, in four rows on the tentacles. Ijength 
two to four inohos. First left arm heotocotylked. 

Pen half as long as the back* 8, 8tenodaetyla (s^ioloid^ 
P^Orbigny) has no pen. 
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1 speoiea. Coasts of Nonray, Britain, Mediter- 
ranean, ManritiTis, Japan, Australia. 

Bo$eiat Owen (E. palpebrosa). Synonym, Hetero- 
tenthis (Gb»y). Mantle^ supported by a cervical ridge and 
groove. Svjc^6 in two rows on the tentacles. First aim 
beotocotylized throughout its length, and the corresponding 
right one in the xnid^e. Length three to five inches. 

JXstributioni 6 species. Eegent Inlet, Britain, Mediterranean, 
Manilla* 

Sub-family B. Oigopaidce, D^Orbigny. 

Byes naked. Fim always terminal, and united, forming a 
rhomb. 

Loligopsis, Lam. 1812. 

Etymology ^ loUgo^ and opaiSy like. 

iSyncmyma, Leachia, Les., 1821; Perotis, Eschscholtz, 1827; 
Taonius, Steenstrup, 1861. 

Type^ L, pavo (Lesueur). 

Body elongated, mantle supported in front by a branchial 
septum. Arms short. Cups in two rows. Teitdadts slender, 
often mutilated. Funnd valveless. 

Pen slender, with a minute conical appendix. Length from 
six to twelve inches. 

DistrihuHoriy pelagic, 8 species. North Sea, Atlantic, Medi- 
terranean, India, Japan, South Sea. 

Cheiboteuthis, D’Orbigny. 

Etymology y cTieiVy the hand, and teuiUs, 

Type, 0. veranii, Per. 

Mantle supported in front by ridges. Ftmnel valveless. Vm- 
tral arms very long. Tentacles extremely elongated, slender, 
with distant sessile cups on the peduncles, and four rows of 
pedunculated claws on their expanded ends. 

Pen slender, slightly winged at each end. Length of the body 
two inches ; to the tips of the arms eight inches ; to the ends of 
the tentacles three feet* 

Distribviiony 2 species* Atlantic, Mediterranean; on gulf- 
weed in the open sea. 

Histioteutkcs, D^Orbigny. 

B^/mologyy hUtiony a veil, and teuthis, 

H*. bonelliamt, F^r. Length 16 inches. 

Body short. Fins terminal, rounded. MemUs hi 





171 


firont by lidges and grooves. Buocal membrane 6«lobed. Arm 
(except the ventral pair) webbed high up. Ten^les long, out- 
side tiie web, with ^ rows of dentated cups on their ends. 

Pen short and broad. 

Dietrihtetion, 2 efpecies. Mediterranean; in the open sea. 

OirYOHOisuTHis, Lichtenstein. Uncinated oalamary. 

Etymology y onyx, a claw, and ieuthie. 

Type, 0. banksii, Leach ( — bartlingii ?), PI. I., fig. 7 and 
fig. 8 (pen). 

Synonyms, ancistroteuthis (Gray). Onychia (Lesueur). 

Pen narrow, with hollow, conic^ apex. 

Arm with two rows of suckers. Tentacles long and powerful, 
armed with a double series of hooks; and usually having a 
small group of suckers at the base of each club, which they are 
supposed to unite, and thus use their tentacles in conjunction.* 
Length four inches to two feet. 

The uncinated calamaries are solitary animals, frequenting 
the open sea, and especially the banks of gulf- weed (sargasso), 
0. bcmksii ranges from Norway to the Cape and Indian Ocean ; 
the rest are confined to warm seas. 0. dussumieri has been taken 
swimming in the open sea, 200 leagues north of the Mauritius. 

JMstrihution, 8 species. Atlantic, Indian Ocean, Pacific. 

Enoplotetjthis, D’Orbigny. Armed calamary. 

Etymology, enoplos, armed, and teuthis. 

Type, E. smithii, Leach. 

Synonym, ancistrochirus and abralia (Gray), ootopodoteuthis 
(Buppell), verania (Erohn). 

Pen lanceolate. Arm provided with a double series of homy 
hooks, concealed by retractile webs. Tentacles long and feeble, 
with small hooks at the end. Length (excluding Ihe tentacles} 
from two inches to one foot ; but some species attain a larger 
sisse. In the museum of the College of Surgeons there is an 
arm of the specimen of E, wnguiculata, foui^ by Banks and 
Solander in Cook’s first voyage (mentioned at p. 158), sup- 
posed to have been 6 fret long when perfect, ^e natives of 
the Polynesian Islands, who dive for shell-fish, have a well- 
founded dread of these formidable creatures. (Owen.) 

IHstrihution, 10 i^ecies. Mediterranean, Pacific. 

Fossd, 1 ffpecies. Oolite. 

* The obttetiio foroepe of PzofoMor Simpion won soggested br fhe tnakerf of tb# 
eslamary. 

12 
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Ommasteephes, D’Orbigny. Sagittated oalamaiy. 

Etymology t omma, the eyes, and str^ho, to turn. 

Synonymy Hyaloteuthis (Gray). 

Typey 0. sagittatus, Lam. 

Body cylindrical ; teiminal fins large and' rhombic. Arms 
with two rows of suckers, and sometimes an internal mem- 
branous fringe. Tentades short and strong, with four rows of 
cups. 

Pen consisting of a shaft with three diverging ribs, and a 
hollow conical appendix. Length from one inch to nearly four 
feet. 

The sagittated calamaries are gregarious, and frequent the 
open sea in all climates. They are extensively used in the cod- 
fi!^ery off Newfoundland, and are the principal food of the 
dolphins and cachalots, as well as of the albatross and larger 
petrels. The sailors call them “ sea-arrows,’* or “ flying squids,” 
from their habit of leaping out of the water, often to such a 
height as to Ml on the decks of vessels. They leave their eggs 
in long clusters floating at the surface. 

Distrihwtiony 14 recent species ; similar pens (4 species) have 
been found fossil in the Oxford clay, Soleiiofen ; it may, how- 
ever, be doubted whether they are generically identical. There 
is 1 tertiary species. 

Thysai^otexjthib, Troschel. ' 1867. 

Etymology y fhysanoSy a fringe. 

Arms sessile and webbed, but without hooks. Tentades fur- 
nished with cups. Fin long. Pen sagittate. Two recent 
species, T, rhomlusy T. elegans, Mediterranean. 

Loliolus, Stp. 1866. 

Pen homy, broad, with the shaft sharp-keeled; no muscular 
bands to the funnel ; suckers with a raised band. Left fourth 
arm hectocotylised. 

JHstrihutiony 2 species. Ocean. 

Plbsioteuthis, Wagner. 1860. 

Pm slender, with a central and two side ridges. Point 
anw-shaped. Arms with hooks. 

JDietributiony 2 species. Lias. Solenhofon slate. 
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Dosidious, Stp. 1856. 

Somewliat like Ommastreplies. Lower portion of arms witJr 
large suckers, and the extremity with numerous small suckerci 
Tentacles with four or five hooks. 

1 species. Mediterranean. 

Family IV.---BELEMNiTrDjE. 

Bhdl consisting of a pen, terminating posteriorly in a cham*> 
bered cone, sometimes invested with a fibrous giuird. The air- 
cells of the phragmocone are connected by a eiphunde, close to 
the ventral side. 


Belemnites, Lamarck. 1801. 

Etymology i helemnon, a dart.* 

Eiamphy B. puzosianus, PI. 11., Fig. 5. 

Phragmocone homy, slightly nacreous, with a minute globular 
nucleus at its apex ; divided internally by numerous concave 
septa. Pen represented by two nacreous bands on the dorsal 
side of the phragmocone, and produced beyond its rim, in the 
form of sword-^ped processes (PI. II., Fig. 6).t Guard 
fibrous, often elongated and cylindiical ; becoming very thm in 
front, where it invests the phragmocone. J Suckers provided 
with homy hooks. 

More than 100 species of belemnites have been found in a 
fossil state, ranging from the lias to the chalk, and distributed 
over all Europe. A few species have been found in the chalk 

* The tenoination ites (from lithos, a stone) was formerly given to all fossil genera. 

t Five specimens were at one time in Dr. Mantell’s cabinet, and others are in the 
British Museum ; they were obtained by William Buy in the Oxford clay of Christian 
Malford, Wilts. A still finer specimen, in Mr. Montefiore’s collection, was recently 
obtained from the lias of Dorsetshire by Mr. Day. The last chamber of a lias 
belemnite in the British Museum is 6 inches long, and 2} inches across at the smaJlftr 
end ; a fracture near the siphunole shows the ink-bag. The phragmo&ms of a specimen 
corresponding to this in size measures 7i Inches in length. 

t Hie specific gravity of the guard is identical with that of the shell of the recent 
pinna, and its structure is the same. Parkinson and others have supposed that it was 
originally a light and porous structure, like the cuttle bone ; but the mucto of the 
sepiostaire, with which alone it is homologous, is quite as dense as the belemnite. We 
are indebted to Mr. Alex. Williams, M.B.C.S., for the following spedfic gravities of 
recent and fossil shells, compared with water as 1,000 

Belemnites puzosianus, Oxford clay ... 2,674 

Belemnitella mucronata, chalk 2,677 

Pinna, recent, from the Mediterranean 2,607 

Trlchites plottii, from the inferior oolite 2,670 

Oonus monile, recent 2,810 

Ckmus ponderoeus, Miocene, Touraine 2,713 
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of Southern India, and a few more in the Jurassic formation of 
the Himalayas. The |>^ni^mocone of the belemnite, which re- 
presents the terminal appendix of the calamaries, is dirided into 
air-chambers, connected by a small tube {(dphmde)^ like the 
shell of the pearly nautilus. It is exceedingly delicate, and 
usually owes its preservation to the infiltration of calcareous 
spar : specimens frequently occur in the lias, with the meniscus- 
shaped casts of the air-chambers loose, like a pile of watch- 
glasses. It is usually eccentric, its apex being nearest to the 
Tontral side of the guard. The guard is very variable in its 
proportions, being sometimes only half an inch longer than the 
phiugmocone, at others one or two feet in length. These 
variations probably depend to some extent on age and sex; 
M. D’Orbigny believes that the shells of the males are always 
(comparatively) long and slender ; those of the females are at 
first short, but afterwards growing only at the points, they 
become as long in proportion as the others. Gl?he guard always 
exhibits (internally) concentric lines of growth ; in J?. irrtgukaria 
its apex is hoUowi Our knowledge of this genus now extends 
to the form and proportions of the body, arms, the hooks, ink- 
bag, one type of pro-ostracum and beak. The belemnites have 
been divided into groups by the presence and position of furrows 
on the surface of the guard. 

Sbotion I. Aogeli (Bronn.), without dorsal or ventral grooves. 

Sub-section 1. Acuarii, without lateral furrows, but often 
channelled at the extreme point. 

Type, B. acuarius. 20 species. Lias — ^Neocomian. 

Sub-section 2. Ciavati, with lateral furrows. 

Tjppe, B. clavatus. 3 species. Lias. 

SsonoN n. Gastbooceli (D’Orb.), ventral groove distinot. 

Sub-section 1. Ccmalicidaii, no lateral furrows. 

Type, B. canaliculatus, 5 species. Inferior oolite— Great 
oolite. 

Sub-section 2. ffastati, lateral furrows distinot. 

Type, B. hastatus. 19 species. Upper lias— Gault. 

SscrriOK III. Notoccexi (D’Orb.), with a dorsal groovei 
and farrowed on eaoh side. 

Type, B* dilatatus. 9 species. Neocomian. 

The belemnites appear to have been gregarious, from the 
exceeding abundance of their remains in many localities, as in 
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some of tlio marlsto&B qnaxme of tiio oentral ootmties, and the 
lias diffe of Dorsetshire, It is also probable that they livod in 
a moderate depth of water, and preferred a muddy 'l^ttom to 
rooks or coral-reefs, with which they would be apt to come in 
perilous collision. Belemnites injured in the lifetime of the 
animal have been frequently noticed. 

Belemnitella, D’Orb. * 

Synonym, Actinocamax, Miller (founded on a mistake.) 

Type, B. mucronata, Sby.^ PI. II., Fig. 6. 

Distribution, Europe; North America. 6 species. Upper 
greensand and chalk. 

The guard of the belemnitella has a straight fissure on the 
ventral side of its alveolar border ; its surface exhibits distinct 
vascular impressions. The phragmocone is never preserved, but 
casts of the alveolus show that it was chamber^, that it had 
a single dorsal ridge, a ventral process passing into the fissure 
of the guard, and an apical nucleus. 

• 

XiPHOTEurms, Hux. (1864). 

Shell with a long phragmocone enveloped in a calcareous 
sheath. 

Fossil, 1 species. Lias. England. 

Acaethotexithis (Wagner), Munster. 

Etymology, acanthi, a spine, and teuthis. 

Synonyms, Kalceno (Miinster). Belemnoteuthis P 

Type, A. prisca, Euppell. 

Foimdod on the fossil hooks of a calamary, preserved in the 
Oxford clay of Solenhofen. These show that the animal had 
ten nearly equal arms, all furnished with a double series of 
homy claws, throughout their length. A pm like that of the 
ortmastrephes has been hypothetically ascribed to these arms, 
which may, however, have belong^ to the hdermite or the 
hdemnoteuthis. 

Fossil, lY species. OoUte. 

Bblemeoteitthis (Miller, Pearce, 1842). 

Type, B. antiquos (Ounnington), Fig. 40. 

ShM consisting of b, phragmocone, like that of the belemnite ; 
a homy dorsal pm with obscure lateral bands; and a 
'fibrous gua/rd, with two diverging ridges on the dorsal side. 
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Ammdl provided witli arm and tentacks of nearly equal 
length, famished -with a double 
alternating series of homy hooks, 
from 20 to 40 pairs on each arm ; 
mantle free all round; fine large, 
medio-dorsal (much larger than in 
Fig. 40). 

Foeeil in the Oxford clay of 
Chippenham. Similar homy claws 
have been found in the lias of 
Watchett, and a guard equally thin 
is figured in Buckland’s Bridge- 
water Treatise, t. 44, Fig. 14. 

In the fossil calamary of Chip- 
penham the shell is preserved along 
with the muscular mantle, fins, 
ink-bag, funnel, eyes, and tentacles 
with their horny hooks. All the 
specimens were discovered, and de- 
veloped with unexampled skill, •by 
William Buy, of Sutton, near Chip- 
penham. 

CONOTEUTHIS, D'Orb. 

Type, C. Dupinianus, D’Orb. 

•n.: ^ * PI. II., Fig. 9. A/eoccmtaw, Fronce ; 

Fig. 40. SamnoUMm .0 England. 

Phragmocone slightly curved. Pen elongated, very slender. 
This shell, which is like the pen of an ommastrephe, with a 
chambered cone, connects the ordinary calamaries with the 
belemnites. 



Family V.— Sepiadje. 

Shell (cuttle-bone, or eepioetaire) calcareous ; consisting of a 
broad laminated plate, terminating behind in a hollow, imper- 


* Hg, 40. Jielemnoteuthxs imttquvSt h ventral side, from a specimen In tlie cabinet 
cf William Gannington, Esq., of Devizes. The last chamber of the phragmocone is 

preserved in this specimen, a, represents the dOTsal side of an uncompressed phrag- 
mooone lirom the Kelloway rocdE, in the cabinet of J. Q. Lowe, Esq.; e, is an ideal 
section of the same. Since this woodcut was executed a more comidete specimen has 
been obtained for the British Museum ; tho tentade* are not longer than the ordinary 
amis, owing, perhaps, to their partial retraction ; this specimen is figured in Dr. 
Maiitea*s ** Petrifhotions and their Teachings.” cf, is a single hook, natural size. The 
specimens beloaging to Mr. Ounnington and the late Mr. C. Pearce show the laigt 
aoetahidar bases of the hooiks. 
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fectly chambered apex (mt«To). -dm'maZ with elongated ten- 
tacles, expanded at their ends. 

Sepia (Pliny), Linnsens. 

Type, S. officinalis, L. PL I., Fig. 5. 

Synonyms, Bclose^ia, Voltz. (B. sepioldea, PL 11., Fig. 3, 
mnero only.) Palseoteuthis, Eoem. 

Body oblong, with lateral fins as long as itself. Arms with 
four rows of suckers. Mantle supported by tubercles fitting into 
sockets on the neck and funnel. Length 3 to 28 inches. 

Shell as wide and long as the body; very thick in front, 
concave internally behind ; terminating in a prominent mucro. 
The thickened pe^ is composed of numerous plates, separated 
by vertical fibres, which render it very light and porous. S. 
Orbignyana, PL II., Fig. 2. 

The cuttle-bone was formerly employed as an antapid by 
apothecaries; it is now only used as “pounce,” or in casting 
counterfeits. The bone of a Chinese species attains the length 
of Ij foot. (Adams.) 

The cuttle-fishes live near shore, and the mucro of their shell 
seems intended to protect them in the frequent collisions they 
are exposed to in swimming backwards. (D’Orbigny.) 

Distribution, 30 species. World- wide ; 2 British. 

B'ossil, 10 species. Oxford clay, Solenhofen. Several species 
have been founded on mucrones from the Eocene of London and 
Paris. PL II., Fig. 3. S. ungula occurs fossil in Texas. 

Spiexjlirostea, D’Orb. 

jfype, S. Bellardii (D’Orb.). PL II., Fig. 4. Miocene, 
Turin. 

Shell, mucro only known; chambered internally; chkmbers 
connected by a ventral siphwnde; external spathose layer pro- 
duced beyond the ;phragmocone into a long pointed beak. 

Bbloptera (Blainville), Deshayes. 

Etymology, belos, a dart, and a wing. 

Type, B. belemnitoides, Blainville. PL II., Fig. 7. 

Shell, mucro (only known) chambered andsiphunoled ; winged 
externally. 

Fossil, 4 species. Eocene. Paris ; Braoklesham. 

Belemkosis, Edwards. 

B..anonialus,Sby. species. Eocene. Highgate (xinique)« 

i3 
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8M1, mtim ebambered a&d sipbti&oled ; without lainiialiriiscis 
or dongated beak, 

Helioeetjs, Dana. 

Example, H. Fugiensis, Only species known. 

8hdl like a belemnite, balf-incb in diameter ; gmrd thick, 
sub-cylindrical, fibrous ; phragmocone slender, ter min ati n g in a 
fusiform spiral nucleus. In slate rock, Cape Horn. 

Family VI. — S 

8JieU entirely nacreous ; discoidal ; wborls separate, chambered 
(poJythalamoua), with a ventral siphuncle. 

Spiritla, Lam., 1801. 

Synonym, Lituus, Gray. 

Example, S. laevis (Gray). PI. I., Fig. 9. 

Bo^y oblong, with minute tenninal fins. Mantle supported 
by a cervical and two ventral ridges and grooves. Arms with 
six rows of very minute cups. Tentacles elongated. Funnel 
valved. 

Bhdl placed vertically in the posterior part of the body, with 
the involute spire towards the ventral side. The last chamber 
is not larger in proportion than the rest ; its margin is organically 
connected ; it contains the ink-bag. 

The delicate shell of the spirula is scattered by thousands on 
the shores of New Zealand ; it abounds on the Atlantic coasts, 
•^nd a few specimens are yearly brought by the Gulf-stream, 
pid strewed upon the shores of Devon and Cornwall. But the 
Animal is only known by a few fragments, and one perfect 
specimen, obtained by Mr. Percy Earl on the coast of Now 
Zealand. 

Dietrihution, 3 species. All the warmer seas. 

Oedbb n. — ^T eteabranohiata. 

Animal creeping ; protected by an external shell. 

Head retractile within the mantle. Hyce pedunculated. Man- 
dibles calcareous. Arms very numerous. Body attached to the 
shell by adductor muscles, and by a continuous homy girdle. 
BremMos four. Fvmml formed by the union of two lobes, which 
do not form a complete tube. 

Shell external, camerated (polythalamous) andsiphuncled ; the 
inner layers and septa nacreous ; outer layers poroellanous.* 

* Tbe Cbinese carve a varietr of patterna in the outer opaque layer of the nantihu 
lyf Sto pearly ground l>ene8fh. 
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It was long ago remarked by Billwyn, ttiat dmlls of ilie car- 
nivorous gasteropoda were almost, or alt«^tlier, wanting in the 
palaeozoic and secondary strata ; and that the office of these 
animals appeared to have been performed, in the ancient seas, 
by an order of cephalopoda, now nearly extinct. Above 2,0W 
fossil species belonging to this order are now known by thmr 
shells ; whilst their only living representatives are a few species 
of nautili.* 

The shell of the tetrabranchiate cophalopods is an extremely 
elongated cone, and is either straight, or variously folded, or 
coiled. 

It is straight in . . . orthoceras . baculites. 

h&nt on itself in . . ascoceras . ptychoceras. 

curved in , . . cyrtoceras . toxoceras. 

spiralicL . . . trochoceras . turrilites. 

discoidal in . . . gyroceras . criooeras. 

discoidal and produced in lituites . ancylooeras. 
involute in . • . nautilus . ammonites. 

Internally, the shell is divided into colls or chambers, by a 
series of partitions {septa) ^ connected by a tube or siphuncle. The 
last chamber only is occupied by the animal. The others axe 



Fig. 41. Suture of an ammonite, t 


probably occupied in succession. They are empty during life, 
but in fossil specimens they are often filled with spar. When 
the outer shell is removed (as often happens to fossils), the edges 
of the s^ta are seen (as in H. III., Figs, 1, 2). Sometimes they 
form curved lines, as in nautilus and orthoceras^ or they axe 
n^ingoniatites (Fig. 60), ot foliaceous, as in the ammonite 
(Kg. 41). 

frontispiece^ copied from ProfessOT Owenki Memoir, reiwesenta the animal of ' 
the first nautilus, captured oft the New Hebrides, and brought to England by Mr. 
Bennett ; it is drawn os if lying in the section of a riiell, without concealing any part 
of It. The woodcut, Fig. fiO, is taken from a more perfect specimen, snbsoQ^endy 
acquired by the British Museum, in which the relation of the to its shell is 

■ocurtttely shown. 

t A, UeUrophytlus^ Sby., from the Has, Lyme Xegis. British Museum. Only one 
lido ii repteiented ; the anuw indioatoi tin donal saddle. 
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The outlines of the septa are termed sutures when they are 
folded the elevations are called saddles^ and the intervening de- 
pressions lobes. In ceratites (Fig. 61) the saddles are round, the 
lobes dentoded ; in ammonites bo^ lobes and saddles are extremely 
complicated. Broken fossils show that the septa are nearly flat 
in the middle, and folded round the edge (like a shirt-frill), 
where they abut against the outer shell- wall (Fig. 44). 

The siphuncle of the recent nautilus is a membranous tube, 
with a very thin nacreous investment ; in most of the fossils it 
consists of a succession of funnel-shaped, or bead-like tubes. 
In some of the oldest fossil genera, actinoceraSy gyroceroLSy and 
phragmocerasy the siphuncle is large, and contains in its centre a 
smaller tube, the space between the two being filled up with 
radiating plates, like the lamellae of a coral. The position of the 
siphuncle is very variable ; in the ammonitidoe it is extemaly or 
close to the outer margin of the shell (Fig. 44) In the nautilidce 
it is usually central (Fig. 42), or internal (Fig. 43). 




Fig. 42. Nautilus. Fig. 43. Clymenia. 



Fig. 44. Hamites.! 


The cdr-chamhers of the recent nautilus are lined by a very 
thin, living membrane; those of the fossil orthocerata retain 
indications of a thick vascular lining, connected with the animal 
by spaces between the beads of the siphuncle. | 

The body-^chamher is always very capacious; in the recent 
nautilus its cavity is twice as large as the whole series of air- 
cells ; in the goniatite (Fig. 46) it occupies a whole whorl, and 
has a considerable latei^ extension ; and in ammonites communis 
it occupies more than a whorl. 

The margin of the aperture is quite simple in the recent nautilus, 

• From their roBemblance to the sutures of the skull. 

t Fig. 42. NautUm Bompilius, L. Fig. 43. Clymenm sMOtOy MUnst, see PL II*, 
Fig! 16. Fig. 44. Bamitea cylindractuiy Defr., see Fig. 66. 

X Most of the s<H»lled apongaria are detached septa of an ortAoeerot, from the 
Upper lAdlow rook, in which the vascular markings distinctly radiate pom the 
•iphimcle. Mr. Jones, Warden of Clan Hospital, has several of these in appositkm. 
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and affords no clue to the many curious modifications observable 
in the fossil forms. In the ammonites we frequently find a dorsal 



Fig. 45. Ammonitoi. Fig. 46. Qonia^iteB.* 


process, or lateral projections, developed periodically, or only in 
the adiilt (Fig. 62, and PL III., Fig. 6). 

In j^hragmoceras and gomphoceras (Figs. 47, 48) the aperture is 
so much contracted that it is obvious the animal could not haye 
withdrawn its head into the shell like the nautilus. 



Fig. 47. Gomphoceras Fig. 48. Phragmoceras.t 


M. Barrande, from whose great work on the Silurian Forma- 
tions of Bohemia these figures are taken, suggests that the lower 
part of the aperture (s a), which is almost isolated, may haye 

* Fig. 45. Section of Ammonites obtusuSf Sby. liae, Lyme Begia ; from a very young 
specimen. Fig. 46. Section of goniatites spharieust Sby. carb. Umeatone, BoUand (in 
the cabinet of Mr. Tennant). The dotted lines indicate the lateral extent the 
body-chamber. 

t Fig. 47. Gomj^ocercu JBohemicwm (Barrande), reduced view of the aperture ; a, 
the siphonal opening. Fig. 48. Phragmoceras eallistoma (Barr.), both ftom the U. 
Silurian, Bohemia. 
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served for the passage of the luzmel, whilst the upper and larger 
space (c c) was occupied by the neck ; the lobes probably indicate 
the position of the external arms. 

The aperture of the pearly nautilus is closed by a disk or hood 
(Fig. 60, A), formed by the union of the two dorsal arms, which 
correspond to the shell-secreting arms of tho argonaut. 

In the extinct ammonitea we have evidence that the aperture 
was guarded still more ejffectively by a horny or shelly operculum^ 
secreted, in all probability, by these dorsal arms. In one group 
{aTiet€6)y the operculum consists of a single 
piece, and is homy and flexible.* In tho 
round-hacked ammonites tho operculum is 
shelly, and divided into two plates by a 
straight median suture (Fig. 49). They were 
described in 1811, by Parkinson, who called 
them trigondlitea^ and pointed out tho re- 
semblance of their internal structure to tho 
cancellated tissue of bones. Their external 
surface is smooth or sculptured ; the inner 
side is marked bylines of growth. Forty-five kinds are enume- 
rated by Bronn ; they occur in all the strata in which ammonites 
1 are found, and a single specimen has been figured by M. D’Archiac, 
from the Devonian rocks of the Eifel, where it was associated 
with goniatite8,\ 

Calcareous mandibles ^ or rhyncholites (F. Biguet), have been 
obtained from all the strata in which nautili occur ; and from 
their rarity, their large size, and close resemblance to tho man- 
dibles of ^e recent nautilus, it is probable that they belonged 
only to that genus. § In tho Muschelkalk of Bavaria one 

* Tliis form was discovered by tlie late Miss Mary Anning, the indefatigable collector 
of the lias fossils of Lyme Begis, and described by Mr. Strickland, Geol. Jotimal, vol. i,, 
p. 2.32. Also by M. Voltz, Mem. de I’lnstitut, 1837, p! 48. 

t Trigondlite* lamellosiu. Park. Oxford clay, Solenhofen (and Chippenham), 
associated witli ammonites lingulatus, Qnenstedt. (= A. Brightii, Pratt). From a 
specimen in the cabinet of Charles Stekes, Esq. 

t The trigonellites have been described by Meyer as bivalve shells, under the generic 
name qptychus ; by Desloogchamps under the name of MuMtetia. M. B’Oxbdgny 
regards them as cirripedos! M. Deshayes believes them to be gizzards of the 
ammonites. M. Coquand compares them with teudopsis; an analogy evidently sug- 
gested by some of the membranous and elongated forms, such as T. sanguinolarius^ 
tmml with am. depressus, in the lias of Bdl. Buppell, Voltz, Quenstedt, and Zieten, 
regard fhe trigonellites as the opercula of ammonites^ an opinion also entertained by 
many of ihe most e:iperienoed fossil oolleGtors in England. Some of th^ have been 
described by IftoUe (1662) as Cyclidia and Scaphanidia, 
i If, l)H>xbigny has manufactured two genera qf cakanairiu out of these nantilut 
beaks and paUeoteuthis), In the innumerable seotioos of mmonitm 

vriiich have been made, no traces of the mandibles have ever been discovered. 
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nautilus (jV, an^w, Eemeoke,=sN. bidorsatus, Scjhlotbeim), is 
^sund, and two kinds rhyncholiie ; one sort, eorrespon^g 
with the upper mandible of ihe recent nautilus, has been called 
“rhyncholites hirundo” (PI. 11., Pig. 11); the other, which 
appears to be only the lower mandible of the same species, has 
been described under the name of ** conchorhynchus ayirostiis.”* 
They also occur in the belemnite beds of the middle lias of 
Dorsetshire ; these latter are yery different in form from those 
of nauffi in the lower lias, and may probably belong to 
belemnites. 

In studying the fossil tetrahranchiatay it is necessary to take 
into consideration the varying circumstances under which they 
have been preserved. In some strata (as the lias of Watchett) 
the outer layer of the shell has disappeared, whilst the inner 
nacreous layer is preserved. More frequently only the outer 
layer remains ; and in the chalk formation the whole shell has 
perished. In the calcareous grit of Berkshire and Wiltshire the 
ammonites have lost their shells; but perfect casts of tho 
chambers, formed of calcareous spar, remain, t 

Possil orthoceraia and ammonites are evidently in many 
instances dead shells, being overgrown with corals, serpulee, or 
oysters; every cabinet affords such examples. In others the 
animal has apparently occupied its shell, and prevented tho 
ingress of mud, which has hardened all around it ; after this it 
has decomposed, and contributed to form those phosphates and 
sulphides commonly present in the body-chamber of fossil shells, 
and by which the sediment around them is so often formed into 
a hard concretion. J In this state they are permeated by mineral 
water, which slowly deposits calcareous spar, in crystals, on 
their walls ; or by acidulous water, which removes every trace 
of the shell, leaving a cavity, which at some future time may 
again become filled with spar, having the form of the shell but 
not its structure. In some sections of orthocerata it is evident 
that the mud has gained access to the air-cells ; but the cham- 
bers are not entirely filled, because their lining membrane has 
contracted, leaving a space ’between itself and certain portions 
of the walls, which correspond in each chamber. 

The tetrabranchs could undoubtedly swim, by their respira- 
tory jets ; but the discoidal nautili and ammonites are not well 

♦ Lepa$ OMroifm (Sdilotheim), dewribdd ty Biainrille as the beak of a braohiopodf 
t Caned tpandyUUtes by old writers. 

t Sa he ahuo-shale of Whitby innomeratte ameretions are found, which, when 
stm<^ with the hammer, sjflit open and dtidose an ammonite* See Dr. MaiitelJ*a 
** Thonghtf on a Pebble,’’ p. 2L 
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calculated, by their forms, for swimming; and the straight** 
shelled orthocerata and hacuUtes must have held a nearly yertioal 
position, head downwards, on account of the buoyancy of their 
shells. The use of the air-chambers is to render ^e whole 
animal (and shell) of nearly the same specific gravity with the 
water.* The object of the numerous partitions is not so much 
to sustain the pressure of the water, as to guard against the 
coUtBiom to which the shell is exposed. They are most compli- 
cated, in the ommoniteSi whose general form possesses least 
strength, t The purpose of the siphuncle (as suggested by Mr. 
Searles Wood) is to maintain the vitality of the shell during the 
long life which these animals certainly enjoyed. Mr. Forbes 
has suggested that the inner course of the hamitea broke off as 
the outer ones were formed. But this was not the case with the 
ortTiocerdta, whose long straight shells were particularly exposed 
to danger ; in these the preservation of the shell was provided 
for by the increased size and strength of the siphuncle, and 
its increased vascularity. In endoceraa we find the siphuncle 
thickened by internal deposits, until in some of the very cylin- 
drical species it forms an almost solid axis. 

The nucleua of the shell is rather large in the nautili^ and 
causes an opening to remain through the shell, until the umhilicua 
is filled up with a callous deposit ; several fossil species have 
always a hole through the centre. 

In the ammoniteSf the nucleua is exceedingly small, and the 
whorls compact from the first. 

It has been stated that the aepta are formed periodically ; but 
it must not be supposed that the shell-muscles ever become 
detached, or that the animal moves the distance of a chamber 
all at once. It is most likely that the adductora grow only in 
front, and that a constant waste takes place behind, so that ^ey 
are always moving onward, except when a new septum is to be 
formed ; the a^ta indicate periodic reata. 

The consideration of this fiict, that the nautilus must so 
frequently have an air-cavity between it and its shell, is alone 
sufficient to convince us that the chambered cephalopods could 

* A nttutiluB pompUius (in the cabinet of Mr. Morrla) weighs lib., and when the 
s4?himole is secured, it floats with a ilb. weight in its aperture. The animal would 
hare displaced two pints (= 2|lbs.) of water, and therefore, if it weighed Slbs., the 
qpedflc gratify of the animal and shell would scarcely exceed that of salt water. 

t The liphnncle and lobed septa did not hold the animal in its shell, as Von Booh 
imagined: that was secured by the ahell*musoies. The complicated sutures peiiuq^ 
todioate lobed ovaries ; th^ occur in genera which must have produced ireiy smaB 
eggs. ^ 
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not exist in very deep water. They were probably limited to 
a depth of 20 or 30 fa&oms at the utmost.* 

It is certain that the sexes were distinct in the tetrahramhiata, 
M. D’Orbigny, noticing that there were two varieties of almost 
every kind of ammonite — one compressed, the ofher inflated 
— ^naturally assumed that the first were the shells of male indi- 
viduals {3)t the second of females (O). Br. Melville has made 
a similar suggestion with respect to the nautili ; namely, that 
the umbilicated specimens are the males, the imperforated sheila, 
females. Professor Yan der Hoeven has described the difference 
in the shells of the two sexes ; t but these are trivial as com- 
pared with those presented by the animals. The most marked 
is that while the female has twelve retractile tentacles, the male 
has only eight, while the other four tentacles are coalesced 
together to form an organ called the spadix. 

In 1866, M. Barrande published the plates to his second 
volume on the Oephalopods of Bohemia. We have not been 
able to see this work : but it contains 107 plates, with figures of 
200 species of cephalopoda, belonging to the genera GoniatiteSf 
KothoceraSf Trochoceraa, Hercocerasy Lituites, PhragmoceroBf G'om- 
phoceras, and Ascoceras, 

Pamily I.-— Natjtiltd^. 

Shell, Body^chamher capacious. Aperture simple. Sutures 
simple. Siphuncle central or internal. (Figs. 60, 61.) 

NAurniTJS, Breynius, 1732. 

Shell involute or discoidal, few-whorled, Siphuncle central or 
sub-central. 

In the recent nautili, the shell is smooth, but in many fossil 
species it is corrugated, like the patent iron-roofing, so remark- 
able for its strength and lightness. (Buckland.) See PI. 11., 
Pig. 10. 

The umhilicus is small or obsolete in the typical nautili, and 
the whorls enlarge rapidly. In the palseozoio species, the 
whorls increase slowly, and are sometimes scarcely in contact. 
The last air-cdl is frequently shallower in proportion than the 
rest. 

* Bj deep loater^ naturalists and dredgers seldom mean more than 26 fathoms, a 
comparatively small depth, only found near coasts and islands. At 100 fathoms the 
pressure exceeds 2661bs. to the square inch. Empty hotUes, securely corked, and sunk 
with weights beyond 100 fathoms, are always crushed. If filled with liquid, the cork 
is driven in, and the liquid replaced by salt water ; and in drawing the bottle up again 
the coric is returned to the neck of the bottle, generally in a reversed position. (Sir F* 
Beaufort.) 

t Annals of Natural History, vol. xix. 1867. 
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Li the reoent nautilus, the nuwdihle$ are homy, 
but calcified to a considerable extent; they are surrounded cy 
a circular fieshy lip, external to which are four groups of labial 
<eatoc2ea, twedyo or thirteen in each group ; they appear to answer 
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Fig. 50. Nautilus pompHius in its shell.*^ 


to the buccal membrane of the calamary (Fig. 1). Beyond these, 
on each side of the head, is a double series of arms, or brachial 
tentacles^ thirty-six in number ; the dorsal pair are expanded, 
and united to form the hood, which closes the aperture of the 
shell, except for a small space on each side, which is filled by 
the second pair of arms. The tentacles are lamellated on their 
izmer surface, and are retractile within sheaths^ or ‘‘digita- 
tions,” which correspond to the eight ordinary arms of the 

* This woodcut and eighteen others illnatrating the tetrdbranchiata^ are the pr(^>ert7 
of Dr. Onty, to whom we are indebted for their nse. Fig. 50 representa the recent 
nautdos, as it ai^srs on the removal of part of the outer shell-WBll (from the 
specimen in the British Museum). The eye Is seen in the centre, covered by the hood 
(ft); t, tentacles, nearly concealed in their sheaths; /, funnel; m, maaf^ of the 
aumUe, rety moch contracted ; n, nidamental gland ; a, e, air-cells and s^tmcle ; s, 
portion of the shell ; a, shell-mnscle. The internal organs are indicated by dotted 
lines ; ft, branohin ; ft, heart and renal glands ; c, crop; p, ghseard; f, Urer ; o, ovary. 
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ctttdo-fiflliefl ; their euperiority in number being mdicative of a 
lower grade organisation. Besides ibese there are fotir octdar 
ientade$, one be^d and one in front of each eye ; they seem 
to be instruments of sensation, and resemble the tentacles of 
dcria. and cvplyBia* (Owen.) On the side of each eye is a hollow 
plicated process, which is not tentaculiferous. This process 
bears the extemkl ears. The cayity leads to the auditory cap- 
sule, along a passage lined with a glandular membrane. The 
re^ratory fwnnel is formed by the folding of a very thick 
muscular lobe, which is prolonged laterally on each side of the 
head, with its free edge directed backwards into the branchial 
caviiy ; behind the hood it is directed forwards, forming a lobe 
which lies against the black-stained spire of the shell (Fig. 60 a),* 
Inside the fannel is a valve-like fold (Fig. 51 a). The margin 
of the mantle is entire, and extends as far as the edge of the 
shell; its substance is firm and muscular as far back.as the 
line of the sheU-muscles and homy girdle, beyond which it is 
thin and transparent. The ehdUmuadea are united by a narrow 
tract across the hollow occupied by the involute spire of the 
shell ; and are thus rendered horse-shoe shaped. The siphunde 
is vascular ; it opens into the cavity containing the heart {peri- 
cardium), and is most probably filled with fluid from that 
cavity (Owen). 

Eespecting the habits of the nautilus very little is known : 
the specimen dissected by Professor Owen had its crop filled 
with fragments of a small crab, and its mandibles seem well 
adapted for breaking shells. The* statement that it visits 
the surface of the sea of its own accord is, at present, uncon- 
firmed on observation, although the air-cells would doubtless 
enable the animal to rise by a very small amount of muscular 
exertion. 

Professor Owen gives the following passage, from the old 
Dutch natuialist, Eumphius, who wrote,, in 1706, an account of 
the rarities of Amboyna. ** When the nautilus floats on the 
water, he puts out h^ head and all his tentacles, and i^reads 
them upon the water, with the poop of the shell above water; 

* 13i6i%(fHM{if€on»ideradtobetlielK)mologne(tf Ibefootof ihegaBteiopods^Lov^ 

A oonelwioa with which we cannot agree. The cephalopoda onght to be compared with 
the tarvcU gtteieropoda, in which the foot only aervea to support an qpercalum ; or with 
Che fioatiiig tribes in which the foot is obsolete, or servea oiUy to secrete a nidamental 
raft iwUkina), However, on examining the nautUua preserved in the British IfuseniB,, 
ai^ finding that the funn^ was mtly part of a mnaoular collar, whidi extends all reoad 
tha neck of the animal, we could not avoid noticing its resemblaaoe to the siphonal 
lappets of pdMma, and to that series of lappets (indndlng the opereidigwmi 
wniidi surrounds the troekm (FJg. 114), 
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but at the bottom he creeps in the leverse position, mth his 
boat , above him, and with his head and tentacles upon the 
ground, making a tolerably quick progress. He keeps himself 
chiefly upon the ground, creeping also sometimes into the nets 
of the flshermen ; but after a storm, as the weather becomes 
calm, they are seen in troops, floating on the water, being driven 
up hy the agitation of the waves. This sailing, however, is not of 
long continuance ; for having taken in all their tentacles, they 
upset their boat, and so return to the bottom.” 



Fig. 51. KauUlas expanded.* 

Distributiony 3 or 4 species. Chinese seas, Ocean, 

Persian Gulf. 

about 188 species. In all strata, South and North 
America (Chili). Europe. S. India. 

There are two types of ornamentation in nautili — ^the smooth 
and the longitudinally striated; the latter are almost exclu* 
sively oolitic, and at present only 1 Eq>ecies is known in Indian 
cretaceous rocks ; the smooth type is almost exclusively cre- 
taceous, and is abundantly represented in India. H’Orbigny 

♦ Xdeal represexrtaticm of the nautilus, when expanded, by Profesaor lovfo, wlio 
iH^pean to hare taken the details from M. Valenciennes’ Memoir In the Arddm dn 
J fa SM W Htf rol. IL, p. 257, A, hood; a, siphon. It is just possible tb tft when tiie 
nMtOna latnes from its shell, the gaa contained in the last, incomplete, air-ohamhef 
may expand ; but this could not happen under any great pressure of water. 
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ha^ taken adyantage of these characters for diyiding the nantili 
into three groups, viz., 1. Lcevigatu Nautili mth smooth shells 
ranging from the Permian epoch to the present time ; 2. BadiaU» 
Shells ornamented with tmnsverse ribs, mainly cretaceous; 
and 3. Btriati. Shells ornamented with longitudinal strise. 
These are confined to the oolite in Europe. In India a few 
species occur in the lower chalk. 

Bvh^gmm. Atwria (Bronn). == Megasiphonia, D’Orb. 

Type, N. zio-zao. Shy. PI. 11., Pig. 12, London Olay, 
High^te. 

Shell, euturee with a deep lateral lobe; siphuncle nearly 
internal, large, continuous, resembling a succession of ftmnels. 

Foeeil, 4 species. Eocone ; North America, Europe, India. 

Suh-genua f Diacitea, MoOoy. Whorla all exposed ; the last 
chamber sometimes produced. 

Fbaail, 6 species. Lower Silurian. — Garb, limestone. 

Temnocheilua, McCoy. Pounded on the carinated species of 
the carb. limestone, of which 5 are known. 

Cryptoceraa, D’Orb. Ascocoras, Barr! Pounded on N. dor- 
aalia, Phil., and one other species, in which the siphuncle is 
nearly external. 

Foaail, 16 species. Upper Silurian — Oarb. 


Litxjites, Breynius. 

Etymology, lituua, a trumpet. 

Synonyma, Hortolus, Montf. (whorls separate). Trocholites, 
Conrad. 

Example, L. convolvans, Schl. L. lituus, Hisinger. 

ShoU, discoidal ; whorls close or separate ; last chamber pro- 
duced in a straight line ; siphuncle central or sub-central. 

Foaail, 18 species. Silurian ; North America, Europe. 

Teocih6ciebas, Barrande, 1848. 

Example, T. trochoides. Bar. 

B1M nautiloid, spiral, depressed. 

Foaail, 44 species. Upper Silurian ; Bohemia. 

Some of the species are nearly flat, and, having the last 
chambei^ produced, would formerly have been considered 
Lituites. 
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Fig. 62. Clymenia stricOat Munst.* Fig. 68. C. linearis^ Munst. 

OLYMENiAy Munster, 1832. 

% 

Etymology y Clyrame^ a sea-nymph. 

Synonymsy Endosiphonites, Ansted. Sub-olymenia, D’Orb. 

Example, 0. striata, PI. 11%, Pig. 16 (Mus. Tennant). 

Shell discoidal; septa simple or slightly lobed; siphunole 
internal. 

Fossil, 45 species. Upper Silurian — ^Mount. Limestone. 
North America, Europe. 

Family n. — OBTHOOEBATiDiE. 

Shell straight, curved, or discoidal; body chamber small ; 
aperture contracted, sometimes extremely narrow (Figs. 48, 
49] ; siphuncle complicated. 

It seems probable that the cephalopoda of this family were 
not able to withdraw themselves completely into their shells, 
like the pearly nautilus ; this was oeiiainly the case with some 
of them, as M. Barrande has stated, for the siphonal aperture 
is almost isolated from the cephalic opening. The sh^ appears 
to have been often less calcified, but connected with more 
vascular parts than* in the nautilus ; and the siphuncle often 
attains an enormous development. In all this, there is nothing 
to suggest a doubt of their being tetrabranchiate; and the chevron- 
shaped coloured bands preserved on the orthoceras angul%ferv*,\ 
suf^ciently prove that the shell was essentially external. 

Oethooeras, Breyn. 

Etymology, orthos, straight, and ceras, a horn. 

Syrwnyms, Oycloceras, McCoy. Gonioceras, Hall,t Oonooeras, 
Bronn. 

Example, 0. Ludense (diagram of a longitudinal section) 
PL n., Fig. 14. 

Shell straight; siphuncle central; aperture sometimes con- 
tracted. 

Fossil, 240 species. Lower Silurian— Lias ; North America, 
Australia, and Europe. 

• F(gi. 52, 68. Sntorofl of two ipecies of OlymeniA from Phillips’ PaL Fos., Devon* 
iSakt, t Figured by IPArohiao and Vemenil, Gieol. I^s. 

t tksea and Tentaadites are proviskmally placed with the Ptmtpoia: theypse* 
baUy belong here. 
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The mihoemxkt are the most abundant and wide-i^Bread lEdidlfl 
of the old rooks, and attained a larger size than any other fossil 
shell. A ^gment of an orthooeras, in the collection of Mr. 
Tate of Alnwiok, is a yard long, and 1 foot in diameter, its 
original length must haye been 6 feet. Other species, 2 feet in 
length, are only 1 inhh in diameter at the aperture. 

8uh-gmu8. 1. OameToceraa^ Conrad (= mehaand thoracooesas, 
Fischer P). 

Si^hwiicU lateral, sometimes very large {simple f). 

Oasts of these large siphuncles were called hyolites by Eiohwald. 

21 species. Lower SHurian — ^TriasP North America and 
Europe. 




Fig. 64. Actinoceras.** Fig. 66. Ormoceras, 

2. AcUnoceras (Bronn), Stokes. Siphunole very large, in- 
flated between the chambers, and connected with a slender 
central tube by radiating plates. 6 species. Lower Silurian — 
Oarb. ; North America, Baltic, and Brit. 

3. OrmoceraSf Stokes. Siphuncular beads constricted in the 
middle, (making the septa appear os if united to the centre of 
each). 3 species. Lower Silurian — ^Devon; North America. 
This sub-genus very much resembles, if it is not identical with, 
the last mentioned. 

4* Hyroniay Stokes. 8hdl extremely thin, membranous or 
homy P Siphunole very large, central, the upper part of each 
joint inflate, connected with a small central tube by radiating 
plates. 3 species. Lower Silurian. Drummond ledand, Lake 
Huron. 

Numerous examples of this curious fossil were collected by Dr. 
Bigdby (in 1822), and by the officers of the regiments formerly 

* Fig. 64. Minoeerat SiekardtOHi, SUdcet. Lak« Winipeg. (Diagram xedooed f ) 
Fig. 66. OttMeerasBojf/iskHfSUikm, DnmmimidliSaiid. (Itai Mr. Stokei’ 

Oeol. Tram.) 
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itationjed. on Drummond Island. Specimens haye also l)6en 
brought home by the officers of many of the Arctic expeditions. 
But with the exception of one formerly in the possession of 



Fig. 60. Huronia vertehralU.^ 


Lieutenant Gibson, and another in the cabinet of Mr. Stokes, 
the siphuncle only is preserved, and not a trace remains of septa 
or shell wall. Some of those seen by Dr. Bigsby in the lime- 
stone cliffe were 6 feet in length. 

6. EndoceraSy Hall (Conotubularia, Troost), Shell extremely 
elongated, cylindrical. Siphuncle very large, cylindrical, lateral ; 
thickened internally by repeated layers of shell, or partitioned 
off by funnel-shaped diaphragms. 12 species. Lower Silurian, 
New York. 

Shell perforated by two distinct siphunclesP 0. bisipho- 
natnm Sby, Oaradoc sandstone, Brit. 

** Orthocerata with two siphuncles have be^ observed, but 
there has always appeared something doubtful about .them*. 
In the present instance, however, this structure cannot bo 
questioned.” (J. Sowerby.) 

Small orthocerata of various species are frequently found in 
the body chamber and open siphuncle of large specimens, f The 
endoceras gemelliparura and proteifmne of HaU, appear to be 
examples of this kind. 

6. Tritoceraa^DiploceraSj Salter. The shell is supposed to 


* F!g. 66. Huronia vertebralUf Stokos. a from a Bpeclxnen in the Biitiflhtttueum 
pieientad by Dr. Bigsby. The septa ere added from Dr. Bigsby's drawing ; they were 
only indicated in the specimen by ** cdonxless lines on the brown limeetone.** 6 r^re- 
eents a weathered section, presented to the British Museum by Captain XeaeH and 
t4eat»naiit Wood, of H.M.S. Pandora, The figures are reduced |. 

t Shells fd Bdlerophm and Murchuonia are found under the same oirctmiMances. 
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haye resembled OonihceroB, and the exiemal tabe to be a simple 
cayity, formed by the approximation of the lateral angles. 

Disooaonta {conoideus) Hall, 1852. Pal. New York. This 
fossil appears to be a siphuncle similar to those figured by Dr. 
Bigsby in 1824 (Geol. Trs. I., PI. 80, f. 6), -and whioh haye been 
correctly referr^ to the orthocerata by Qnenstedt. 

Gomphooeras, J. Sby. 1839. 

Etymology y gmnphoSy a club ; and ccrcw, a horn. 

Synonymsy Apioceras (Pischer). Poterioceras (McCoy). 

Type, G. pyriforme, Sby., Pig. 58, and G. Bohemicum, Ear. 
Pig. 47. 



Fig. 67. Endoceras.* Fig. 68. Gcmphoceras.^ 

\BMly fusiform or globular, with a tapering apex; aperture 
Dntraoted in the middle ; siphunde moniliform, sub-central. 
Distrihutiiony 27 species. Lower Silurian — Garb. North 

America, Europe, Brit. Barrande figures 70 species in Vol. II. 
of his “ Syst^me Silurien,” 1865, nearly all of which are belieyed 
to be new. 

Oncooeras, Hall. 

Etymology y oncoBy a protuberance. 

TypOt 0. oonstrictom, Hall. Trenton limestone. 

^ Fig. 67. Diagram of an endocerat (after Hall), o, shell-wall; h, wall of siphonole ' 
tJBC, diaphragms (**embryo-ta1)eB” of Hall). 

t Fig. 58. Gomphoemu pyrtforme, L. Ludlow rook, Mocktree Hill, Herefordshire. 
(From MurdhisGQ’B Siluriau Syst reduced f.) a, headed siphuncle. 
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liko a ourved gomphoceroi ; sipliimole eztemaL 
DisMhutum, 8 speoios* Siliinaii, New York. 

Pheagmooeeas, Broderip. 

Etymology i pTiragmoSt a partitioii, and cercUt a bom. 

Type, P. ventricosTim (Steininger spedes), PL 11,, Pig. 15. 
Shell curved, laterally compressed ; aper^e contracted in the 
middle ; eiphunde, ventral, radiated. Example, P. oaJlistoma, 
Bar., Fig. 48. 

Diatrihution, 15 species. Lower Silurian — Oarb. ; Brit., 
Germany. 

Cyetooeeas, Goldf., 1832. 

Etymology, curios, curved, ceras, horn. 

Synonyms, Campulites, Desh., 1832 (including gyrooeras). 
Aplooeras, D’Orbigny. Campyloceras and trigonooeras, McOoy. 
G^ooeras, D’Orbigny. 

Example, 0. hybridum, Volborthi, andBeaumonti (Barrande). 
Shell curved ; siphuncle small, internal, or sub-central. 

Fossil, 84 species. Lower Silurian — Oarb. ; North and South 
America and Europe. 



Fig. W.* 


Gyeooeeas, Meyer, 1829. 

Etymology, gyros, a circle, and c&ras. 

Synonym, NautHoceras, D’Orbigny. 

EwmpU, G. eifeHense, D’Arch. (PI. n., Fig. 13). . Devonian; 
EiM. 


* Fig. CyroesroM (« orsatom Goldf.). ft, tiphtinole of G, deprestum, 

QdUit sp, Deronian. EifeL From MH. D’Arcbiac and VomeuiL 
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Bhdl nautiloid \ ^wliorls separate ; sipHimole excentrio, radiated. 

Fossilt 17 species. Upper Siliiria]i---Trias ? North America 
and Europe. 

THOBAdOOEnAJS, Eischer, 1844. 

Synonym^ Melia, Eischer (not L.}. 

Typty T. vestitum. 

BheU straight, elongated, conical, with a small lateral straight 
siphnncle. 

FosHly 20 species. Lower Silurian — Carb. United States 
and Europe. 

Nothooebas, Barrande, 1856. 

Shell nautiloid, slightly involute ; septa slightly arched, with- 
out lobes. 

Fossily 1 q)eoies. Upper Silurian. 

EAMILY III.— AMMONnTD-E. 

Shell, Body-chwmb^ elongated ; aperture guarded by processes, 
and closed by an operculum ; suturea angulated, or lobed and 
foliated ; eiphuncle external (dorsal, as regards the shell). 

The shell of the ammonitidoe has essentially the same structure 
as that of the nautilus. It consists of an external porceUanous* 
layer, formed by the collar of the mantle only and of an internal 
nacreous lining, deposited by the whole extent of its visceral 
surface. There is an ammonite in the British Museum, evidently 
broken and repaired during the life of the animal, t which shows 
that the shell was deposited from within. In some species of 
ammonites the collar of the mantle forms prominent spines on 
the shell, which are too deep for the visceral mantle to enter; 
they are \hGreioTe partitioned q^(as in A, armatuSy Lias) from 
the body whorl and air cells, and not exhibited in coMe, 

The baculites and ammonites of the section cristati acquire, 
when adult, a process projecting &om the outer margin of their 
shell. Certain other ammonites (the omatiy coronatiy &o.) form 
two lateral processes before they cease to grow (PI. in., Eig. 6). 
Aa these processes are often developed in very small specimens, 
it has been supposed that they are formed repeatedly in the life 
of the animal (at each periodic rest) and are again removed when 
growth recommences. These sm^ specimens, however, may 
be only dwarfs. In one ammonite, from the inferior oolite of 
Normandy, the ends of these lateral processes meet, ** forming 

» Iti mlorofooplo itracttue has not been sadsfactorDy examined; Professor Foibos 
detected a panotate stmcture in one species. 

. t A, Hrpwtmwy Soiiloth, XT. Lias, Wellingboro. Bev. A. W. Qriesbaoh. 

b2 
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an aroh orer the aperture and diriding it into two outlets, one 
corresponding with that above the hood of the nautilus, which 
gives passage to the dorsal fold of the mantle ; the other with 
that below the hood, whence issue the tentacles, mouth, and 
funnel ; such a modification, we may presume, could not take 
place before the termination of the growth of the individual.”* 
(Owen.) 

M. D’Orbigny has figured several examples of deformed 
ammonites f in which one side of the shell is scarcely* developed, 
and the keel is consequently lateral. Such specimens probably 
indicate the partial atrophy of the branchiae on one side. In 
the British Museum there are deformed specimens of A, ohtusus, 
amaUhetiB, and tuherculattis. 



Fig. 60.t 


Goniatites, Do Iloan. 

Etymology, gonia angles, (should be written gonialites P), 

Synmym, aganides, D’Orbigny (not Montf=^#una ztc-zoc). 

Examples, G. Henslowi (PI. III., Fig. 1), G. sphericus (Figs, 
eo and 46). 

Shell discoidal ; sutures lobed ; siphuncle dorsal. 

Distribution, 197 species. Tipper Silurian — ^Tnas. Europe. 

Bhabdooeeas, Hauer, 1860. 

Shell straight, orthoceratoid, with bold sculpture. Seji^ta 
with rounded lobes. 

Distribution, 1 species, Trias.' Germany. 

* Ibis anigne and abnormal specimen is in the cabinet of S. F. Pratt, Esq. 
t Fig. SO. Goniatites sphericus^ Sby. Front and side views of a q;>ecimen from the 
earb. limestone of Derbyshire, in the cabinet of Mr. J. Tennant} the body-chamber 
and ahaU-waU have been removed artifloially. 
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Baoxeites, Sandberger (=sstenooeras, D’Orbigny ?). 

BheU straight ; sutures lob^. 

Type, B. subconicus, Sbger. 

DistrihutioTit 3 species. Deyoniaii, Germany. 

ijtfA«rVr\r»iOv<' 

Fig. 61 * 

Oeratites, De Haan. 

2'ype, 0. nodosus (PI. III., Fig. 2). 

Shell discoidal ; sutures lobed, the lobes crenulated (Fig. 61). 
Dietribution^ 29 species. Devoman — Chalk. Europe, India. 
M. D’Orbigny describes five shells firom the gault and TJpper 
greensand as c&nxtites \ but many ammonites have equally simple 
sutures, when young. 



Fig. ca.t 

Ammoiotes, Bruguiere. 

Etymology i ammon, a name of Jupiter, worshipped in Libya 
under the form of a ram. The ammonite is the comu cmmonu of 
old authors. 

SynonyvMi Orbulites, Lam. Planulites, Montf. 

Bhdl discoidal ; inner whorls more or less concealed ; septa 
undulated; sutures lobed and foliated ; siphunole dorsal. 

* Fig. 61. Suture of Mrottte fio«lb«v« (Brag). The arrow In the dowal lohe points 
lowBxditbe ^pertore. 

t Fig. 68. Ammonitet roArahu (Shy.) From the U. greensand of Deviaee, in the 
oahinet of W, Cunnington, Esq. 6, ftont view of one of its parfitioDS. 
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Distribtiiionf about *700 species. Trias — Chalk, Coast of 
Chili (D’Orbigny), Santa Fe de Bogota (Hopkins), New Jersey, 
Europe, South India, and New Zealand. 

In this, as in almost every case, the figures represent the 
number of species which have been described, and which gene- 
rally pass current as species. It is very probable that when all 
the forms have been thoroughly examined many may turn out 
to be nothing more than variations of the same species, due to 
differences of age, &o. Thus, according to Mr. Seeley, the Am- 
monites splendena from the greensand of Cambridge, comprises 
not only the form so-named, but fourteen others occuri’ing in 
the same bed, and which have received distinctive specific names ; 
A, planulatus is made up of five so-called species. Looked at 
from this point of view the 700 would bo replaced by a much 
smaller number. 

Captain Alexander Gerard discovered ammonites similar to 
our L. oolitic species, in the high passes of the Himalaya, 16,200 
foot above the sea. 

Section A. Back with an entire keel, 

1. ArieteSi L. oolites, A. bifrons (PI. in,. Fig. 6), bisul- 

catus p. III., Fig. 1), 

2. Fald/erif L. oolites, A. sei'pentmus, radians, hecticus. 

3. Cristati, cretaceous, A. oristatus, rostratus (Fig. 62), 

varians. 


B. Back crenated, 

4. AmeUthei, ool. A. amaltheus, cordatus, exoavatus. 

6, Bothomagenses, cret. A. rothomagensis, from Rothoma- 

gum^ Bouen (i?l. HE., Fig. 4). 


' 6 . Dieoii 


7. DentcMy 


C. Back aha/rp, 

oolitic, A. discus, clypeiformis. 

D. Back channelled, 

{ cret. A. dentatus, lautus. 

ool. A. Parkinsoni, anguliferus. 


8. ArmaHt 

9. Ooprioorni^ 
10. OmoH, 


E. Back eguared, 

L. ool. A. armatus, athletus, perarmatus. 

L. ool. A. oaprioornus, planieosUtus. 

ool. A. Dunoani, spinosos (PI* HE.,* 

Fig. 6). 
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P. Back rownd, convex, 

11. HeterophylUf L. ooL A. heterophyllus (Fig. 41). 

12. lAgaii^ cret. A. planulatTis (PI. IH., Fig, 3). 



Fig. 63. Ammoinies eoronahu.^ 

13. Annulatiy ool. A. annulattis, biplex, giganteus. 

14. Coronatij ool. A. coronatiis (Fig. 63), sublsevis. 

15. Fimbriatij ool. A. fimbriatus, Hnoatus, hiroinus. 

16. Gaeeianif 36 species of very variable form, and remarkable 
for the number and complexity of their lobes. Trias, Austrian 
Alps. 




Fig. 61.t 

Examples, A. Maximiliani (Fig. 64), A. Mettemichii. 

OniooERAS, Leveille. 

Etymology, hrios, a ram, and ceras, a horn. 

Synonym, Tropseum, Sby. 

Example, 0. cristatum, D’Orbigny (PI. HI., Fig. 8). 

Shell discoidal ; whorls separate. 

IHstribtUion, 13 species. Neooomian Upper greensand. 
Britain, France. 

* Fig. 68. Profile of Ammonites 'coronatus (Brag.). (Reduced | from B’OAigiqr.) 
Kelloway Book, F^oe. d I, darua lobe ; s s, doteal s^ee ; V V lateral lobes ; s' s', 
lateral eaddlea ; accessory and rentral lobes. The number of accessory lobes inmeasea 
with age. 

t Pig. 64. Am. Maximilumi, Klipetein. (ss A, bieannatus, MUnst) Trias, Hallstadt 
(copied from Quenstedt). A, profile, showing the numerous lobes and saddles; B, 
sntiiie of one side; v, dorsal saddle. 
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Toxoceeas, D’Orbigny. 

Etymology t toonon, a bow, ce/raSi a bom. 

ExampUy T. animlare, D’Orbigny pi. III., Fig. 12). 

BluU bow-abaped ; like an ammonite imcoiled. 

JHdtribtUion, 20 species. Neocomian, Between this and on’o- 
oerao and ancyhceras there are niimerons intermediate forms. 

Ancylooeeas, D’Orbigny. 

Etymology t anculoSi incurved. 

Synonym, Anisoceras, Pictet. 

Example, A. spinigerum (PL III., Pig. 10). 

Shell at first discoidal, with separate wborls ; afterwards pro- 
duced at a tangent and bent back again, like a book or crosier. 

ListrihuUon, 38 species. Inferior oolite— rcbalk. South America 
(Obili and Bogota), Eiu’ope. 

SCAPHITES, Parkinson. 

Etymology, scaphe, a boat. 

Example, S. equalis (PI. III., Fig. 9). 

Shell at first discoidal, with close wborls; last chamber detached 
and recurved. 

DutrihuUon, 19 species. Oolite — Chalk. Europe, India. 

Helicooeeas, D’Orbigny. 

Etymology, helix {helicos), a spiral, and ceraa, a bom. 

Example, H. rotundum, Sby. species (PI. III., Fig. 11 — 
diagram). 

Shdl spiral, sinistral ; wborls separate. 

Distribution, 11 species. Inferior oolite ?— Chalk. Europe, 
India. 


Tuubilites, Lam. 

Etymology, turns, a tower, and lithos, a stone. 

Shell spiral, sinistral ; aperture often irregular. 

Distribution, 37 species. Gault — Chalk. Europe. 

The turribte was perhaps dibranchiate by the atrophy of the 
respiratory organs of one side. M. D’Orbigny includes in this 
genus particular specimens of certain Lias ammonites which are 
very slightly unsymmetrical ; the same species occur with both 
^ea alike. He also makes a genus {heteroceras) of two turrilitea, 
in which the last chamber is somewhat produced recurved. 
T. teflexus (Quenstedt, T. 20, Fig. 16) has its apex infiected and 
oono^ed. 
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Hamites, Parkinson. 

EiytMlogyy hamus^ a Hook. 

Eo^mpUt H. attennatus (PI. XU., Fig. 16). 

Bhdl Hook-sHaped, or bent upon itself more than once, the 
courses separate. 

Distribution^ 68 species. Neocomian — Chalk. South America 
(Tierra del Fuego), Europe, India. 



Fig. 66. Sutures of Hamites ct/lindrciceuSf Deh\^ 


* The inner courses of this shell probably break away, or are 

decollated,” in the progress of its growth. (Forbes.) M. 
D’Orbigny has proposed a new genus, Jiamulina^ for the twenty 
neocomian species. 

Ptyohooeras, D’Orbigny. 

Etymology, ptyche, a fold. 

Example, P. emericianum, D’Orbigny (PI. III., Fig. 14). 

Shell bent once upon itself; the two straight portions in 
contact. 

Distribution, 8 species. Neocomian — Chalk. Britain, France, 
India* 

Bacuutes, Lamarck. 

Etymology, baculus, a staflf. 

Example, B. onoeps (PI, III., Fig, 13). 

Bhdl straight, elongated; aperture guarded by a dorsal process* 

Distribution, 17 species. Neocomian — Chalk. Europe, South 
America (Chili), India. 

Baculina, D’Orbigny, 2 species. B, Eouyana. Neocomian* 
France. Sutures not foliated. 

The chalk of Normandy has received the name of. baoulite lime* 
stone, from the abuUdance of this fbssil. 

* Fig, 65. SpMe between two consecutive suturM of the riglit side, from a qpeoiiMa 
in tha British Muiemn. a, domtl line; h, ventral. Baoulite limestone, Fresville. 

kS 
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Chaptee n. 

CLASS n.— aASTEEOPODA. 

Tho gasteropods, including land-snails, sea-snails, whelks, 
limpets, and the like, are the types of the molltuca ; that is to 
say, they present all the leading features of molluscous organisa- 
tion in the most prominent degree, and make less approach to 
the appearance and condition of fishes than the cephalopods, and 
less to the crustaceans and zoophytes than the biyalyes. 

Their ordinary and characteristic mode of locomotion is 
exemplified by the common garden-snail, which creeps by the 
successiye expansion and contraction of its brood muscular foot. 
These muscular movements may be seen following each other in 
rapid waves when a snail is climbing a pane of glass. 

The ntusla>branc?i8 are aberrant” gasteropoda, haying the 
foot thin and vertical ; they swim near the surfiioo of the sea in 
a reversed position, or adhere to floating sea-weed. 



Fig. 66. A nueltobranch,^ 


The gasteropods are nearly all ud symmetrical, the body being 
cofied up spirally, and the respiratory organs of the left side 
being usually atrophied. In chiton and dentalium the Iranchim 
and reproductive organs are repeated on each side. 

A few species of cyrnha^ liUorina^ pdludinat and helix^ are vivi- 
parous ; the rest are oviparous. 

When first hatched ^e young are always provided with a 
shell, thoTigh in many families it becomes concealed by a fold of 
the mantle, or it is speedily and wholly lost.f 
The gasteropods form two natural groups j one breathing air 

* Fig. 66. Carinana eymbivm^ Desh. = 0. cristata, L. ip. (after Blainville), edi* 
teniiieaiu proboeois ; t, tentacles ; 6, branchiee ; », ihell ; foot; disk. 

;t Bi* Lordn beUewe tiiat the embryo iheU of the nodibraaohs falla off it the time 
Ihey Mqaire a toeomotiTO foot 
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(ptdmoni/era)] the other water (hranchi/era). The water-breathers 
Imye at first a small nautiloid shell, capable of concealing them 
entirely, and dosed by an opercnlnm. Instead of creeping, they 
syrim with a pair of ciliated fins springing from the sides of tho 
] ead ; and by this means are often more widely 
dispersed th^ we should be led to expect from 
their adult habits ; thus some sedentary species 
of calf/ptroea and chiton have a greater range 
than ^e “paper-sailor,** or the ever-drifting 
oceanic-snail. 

At this stage, which may fairly be compared 
with the larval condition of insects, there is 
scarcely any difference between the young of Fig. 67.* 
eolia and aplyaia^ or huccinum and vermetus, (M. Edwards.) 

The development of the branchiferous gasteropoda may be 
observed with much facility in tho common river-snails {palu- 
dina ) ; which are viviparous, and whose oviducts in early summer 
contain young in all stages of growth, some being a quarter of 
an inch in diameter. 



Fig. 63. Paludina vmpara,f 


Embryos scarcely visible to the naked eye have a woU-formed 
shell, ornamented with epidermal fringes ; a foot and operculum; 
and the head has long delicate tentacula, and very distinct black 
^es. 

The development of the pulmoniferous embryo is best seen in 
tho transparent eggs of the fresh- water limneids ; these are not 
hatched until the young have passed the larval condition, and 
their ciliated head-lobes (or veil) are superseded by the creeping 
disk, or foot. 

* Fig. 67. Fry of JEohs (from Alder and Hancock), o, the opeionhim; the ori^nal 
ia not larger than the letter o. 

t Fig. 68. JPaltuUna viviparoj L.' (original) ; tfas internal ^igana are rq;ireaented as 
If seen though the ihelL The ovary, distended with eggs and emhryos, oooupies the 
right aide of the body whorl; the gill is seen on the left; and between them the 
termlnatien of the alimentary canaU Surrey Docks, ^Tone, I860. 
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Tlie deyelopmexit of the air-breai^ers goes on within the shell, 
has been traced by Yan Beneden, Gegenbanr, and others 
in lamax, Yeronicella, Yitrina, Bulimns, and Helix. 

The fikdl of the gasteropoda is usually spiraly and uniyalye ; 
more rarely tubular ^ or conical, and in one genus it is multivalve* 
The following are its principal modifications : — 

A* Eegfularly spiral, 

a. elongated or turreted; ^ercJm, turritella* 
h, oylmdrical ; megaepira^ pupa* 

c. short; huccinum, 

d, globular ; natica, helix* 
e* depressed; solarium* 

f* di^oidal ; planorbis. 

g* conyolute ; aperture as long as the shell ; cyprm, bulla* 
h* fusiform ; tapering to each end, like fueua* 
i* troohiform ; conical, with a flat base, like trochus* 

Tc* turbinated ; conical, with a round base, like turbo* 

I* few-whorled ; Helix hmaastoma* PI. XII., Fig. 1. 
m* many-whorled ; Helix polygyrata* PI. XII., Fig. 2. 
n* ear-shaped; haliotis* 

B. Irregularly spiral ; siliquariay vermetus* 

0. Tubular ; dmtalium* 

D. Shield-shaped ; umbrellay parmophorus* 

E. Boat-shaped ; navicella* 

F. Conical or limpet-shaped ; patella, 

O'. Multiyalye and imbricated ; chiton* 

The only symmetrical shells are those of cannam, atlantay 
dentalium, and the limpets.* 

Nearly all the spiral shells are dextral, or right-handed ; a 
few are constantly ainutral, like dausilia ; reyersed yarioties of 
many shells, both dextral and sinistral, haye been met with. 

The cayity of the shell is a single conical or spiral chamber ; 
no gasteropod has a multilocular shell like the nautilus, but 
spurious chambers are formed by particular species, such as 
Triton corrugatus (Fig. 69), ond Euomphalus pentanyidatua ; ol* 
under special circumstances, as when the upper part of the spire 
is destroyed. 

Some spiral shells are complete tubes, with the whorls sepa- 
rate, or scarcely in contact, as acalariay cydoatomay and vcdvata; 

* oarve of the spiral ahells and their operoula and also of the Kautilua, is a 
loffariiAMie tpircU; ao that to each particular species zuay be annexed a number 
indioi^ing the ratio of the geometrical progression of the dimensions ot its whtnrls 
Bev, H. Moseley, «On geometrical Forms of Turbinated and Disci^d ShdU.”— 
2hm#« Land* 1838. Ft. i, p. 881. 
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but move conimonly the inner side of the spiral tube is formed 
by the pre-existing whorls (Fig. 69). 

The axis of the shell, around whidi the whorls are coiled, is 
sometimes open or hollow ; in which case the shell is said to be 
perforated, or tmhiUcttted (e.g. solarium). The perforation may 
be a mere chink, or fissure (nma), as in lacuna ; or it may bo 
filled up by a i^elly deposit, as in many naticas. In other shells, 
like the triton ^ the whorls are closely coiled, leaving only a 
pillar ^ bhell, or colvmellay in the centre : sucb shells are said 
to "be imperforate. 

apex. 


spire. 

suture. 

posterior canal. 


outer lip 
y of the 
aperture. 


anterior canal. ^ 

Pig. B9. Section of Aspiita univalve.^ 

The apex of the shell presents important characters, as it 
was the nucleus or part formed in Ihe egg ; it is sinistral in 
tho pyrcmidellidoBf oblique and spiral in the nudeobranchs and 
errutrginulcB^ and mammillated in Twrlindla pyrum and Fvms 
antiquus. 

The apex is directed backwards in all except some of the 
patellidcB^ in which it is turned forwards, oyer the animal’s head. 

* Fig. 09. Longitudinal aeotlon of Tritm corrugahUf Lam., tnm a fpeoimen in tfte 
cabinet of Mr. Gray. The upper part of the spire has been pi^tioned off many Umea 
■nooeMivaly. 
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In Ijbe adult condition of some shells the apex is alwajrs truncated 
(ox decoUaied) as in cylindreUa ojidi BuUmu$ decoJkdus; in otheis 
it is only truncated when the aulTnals hare liyed in acidulous 
waters (e.g« cerithidea and pirem)y and i^ounens may be 
obtained ^m more fayourable situations with the points 
perfect. 

The line of channel formed by the junction of the whorls is 
termed the suture. 

The last turn of the shell, or hody-whorly is usually very 
capacious ; in the females of some species the whorls enlarge 
more rapidly than in the males (e.g. Buccinum, undatum). The 
“ base of the shell is the opposite end to the apex, and is 
usually the front of the aperture. 

The aperture is entire in most of the vegetable feeders {holos- 
tomata), but notched or produced into a canal, in the carnivorous 
families (siqhonostomata) ; this canal, or siphon, is respiratory in 
its office, and does not necessarily indicate the nature of the 
food. Sometimes there is a posterior channel or canal, which 
is excurrent, or anal, in its function (e.g. stromhidce and ovulum 
volva) ; it is represented by the slit in acissurella, the tube of 
typhis, the perforation in fissurella, and the series of holes in 
haliotis. 

The margin of the aperture is termed the peristome ; sometimes 
it is cdhtinuous {cyclostoma), or becomes continuous in the adult 
{carocolla) ; very frequently it is “ interrupted,’’ the left side of 
the aperture being formed only by the body- whorl. The right 
side of the aperture is formed by the outer lip {lahrum), the 
left side by the inner or columellar lip {labium), or partly 
by the body- whorl (termed the “wall of the aperture,” by 
Pfeiffer). 

The outer lip is usually thin and sharp in immature shells, and 
in some adults (e.g. helicella and hulimulus ) ; but more frequently 
it is thickened ; or reflected ; or curled inwards {inflected), as in 
cypnm ; or expanded, as in pteroceras ; or fringed with spines, as 
in murex. When these fringes or expansions of the outer lip 
are formed periodically, they are termed varices. 

Lines of colour, or sculpture, running from the apex to the 
aperture are spiral or longitudinal, and others which coincide 
with the lines of growth are “ transverse,” as regards the whorls; 
Imt stripes of colour extending from the apex across the whorls 
are oflm described as “longitudinal” or “radiating,” with 
reiepect to the entire Ehell. 

. Shells which are always concealed by the mantle are colourless, 
Eke Umax and.paf77U^Aon«0 ; and those which are covered by the 
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mantle-lobes wben the animal expands, acquire a glazed or 
enamelled surface, like the cowrihs ; when the shell is deeply 
immersed in the foot of- the animal it becomes partly glazed, as 
in cymba. In all other shells there is an epidermis, although it 
is sometimes very thin and transparent. 

In the interior of the shell the muscular impression is horse- 
shoe shaped, or divided into two scars ; the horns of the crescent 
are turned towards the head of the animal. 

The operculum with which many of the gasteropoda close the 
aperture of their shells, presents modifications of structure which 
are so characteristic of the sub-genera as to be worthy of particular 
notice. It consists of a homy layer, sometimes strengthened by 
the addition of calcareous matter on its exterior, and in its mode 
of growth it presents some resemblance to the shell itself. Its 
inner surface is marked by a muscular scar, whose lines bear no 
relation to the external lines of growth, and its form is unlike 
the muscular scar in the shell. It is developed in the embryo, 
within the egg, and the point from which it commences.is termed 
the nucleus; many of the spiral and concentric forms fit. the 
aperture of the shell with accuracy, the others only close the 
entrance partially, and in many genera, especially those with 
large apertures (e.g. doliumy caesidaria, harpay navicella)t it is 
quite rudimentary or obsolete. 








Fg. 74. 


The operculum is described as — 

Concentric, when it increases equally all round, and the nucleus 
is central or sub-central, as in paludina and ampuUaria (PL IX., 
Fig. 26). 

Imhricaiedy or lamellar (Fig. 71), when it grows only on one 
side, and the nucleus is tnarginal, as in purpura, phorua, and 
paludomus, 

Olaw^Bhaped, or unguiculate (Fig. 70), with the nucleus apical 
or in front, as in turhindla and fuavs ; it is daw-shaped and 
serrated in atromlua (Fig. 76). 

Bpiral, when it grows oifiy on one edge, and revolves as it 
grows ; it is always ainiatral in dextral diells. 

, or few-whorled 73), as in Uttorina, 
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Suh-ipiralf or scarcely spiral, in melania (PL VIII., Fig. 25*). 

or many-wLorled (Fig. 72), as in tivchus, where 
they eometiines amount to twenty ; the number of turns which 
the operculum makes is not determined by ike number of whorls 
in the shell, but by the curvature of the opening, and the neces- 
sity that the operculum should revolve fast enough to fit it 
constantly. (Moseley.) 

It is «» aid to be articulated wh^n it has a projection, as in iMTxta 
(Fig. 74). 

Too much importance, however, must not bo attached to this 
very yariable plate, as an aid to classification \ it is present in 
some species of voluta^ oliva^ coniiSf miiray and exmzdlaria,^ but 
absent in others j it is (indifferently) homy or shelly in the 
species of ampullaria and natica ; in paludina it is concentric, in 
paludomus lamellar, in valvata spiral ; in solarium and cerithiumi 
it is mvltiepiral or paucispiral. 

The researches of Dr. Loven* have led to many attempts being 
made to remodel the arrangement of the Gasteropoda by the aid 
of peculiarities in their dentition. Whatever improvements may 
be thus obtained, it does not appear desirable to introduce a new 
terminology for divisions long since well established, and already 
over-burdened with classical names, t 

The patterns, or types of lingual dentition, are on the whole 
remar^bly constant ; but their systematic value is not uniform. 
It must be remembered that the teeth are essentially epithdian 
celUf and like other superficial organs liable to bo modified in 
accordance with the wants and habits of the creatures. The 
instruments with which a nim als obtain their food are of all 
others most subject to these adaptive modifications^ and can 
never form the haHs of a philosophical system. J 

^ Ofrenigt af Kongl. Vetenek. Akad. F5rhandl. 1847. 

t The following names were proposed by Troschel (in Wiegman’s ffandbuch der 
Zoologies 1848) and Gray (An. Nat. Hist.) for the principal tyi)e8 of lingual dentition:— 
a» Tsenioglossa, teoth 8. 1. 3 ; Littoriua, Natica, Triton. 
b, Toxoglossa, teeth 1. 0. 1 ; Conns, Terebra? 
e. Hamiglossa, teeth 1. 1. 1 ; Mnrex, Buccinimx. 
d, Bachlglossa, teeth 0. 1. 0 ; Voluta, Mitra? 
t. Oynmoglossa, teeth 0 ; P^midella, Cancellaria, Solarium? 

/. Bhipidogloesa, teeth 00, 1. 00; Nerita, Trochns. 

X The camivorons opossums have teeth adapted for eating flesh, but are not on that 
aeec^t to be classified with the placental carnivora. The lineal teeth, likt Cie 
opereidumt usually have a struoture characteristic of the genera or sub-genera. Some- 
times they have a general uniform character throughout a whole family or grotil^ 
at hunilies. In many oases they present minute differences which promise to be 
Tplaatde aids for distinguishing closely allied species. For example, PaUUa athUtka 
nay be distiognished from the common limpet (/*. vtdgata) by itk teeth. 
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Some of tlie gasteropoda can suspend themselves by glutinous 
threads, like liiiopa and Rissoa paroay which anchor 
to sea-weeds (Gray), and cerithidae (Fig. 75), 
which frequently leaves its proper element 
and is found hanging in the air. (Adams.) A d, 

West India land-snail {cyclostoma suspensum) 
also suspends itself. (Guilding.) The origin 
of these threads has not been explained ; but 
some of the limaccs lower themselves to the 
ground by a thread which is not secreted by 
any particular gland, but derived from the 
exudation over the general surface of the body. 

(Lister, D’Orbigny.) 

The division of this extensive class into 
orders and families has engaged the attention 
of many naturalists, and a variety of methods 
have been proposed. Cuvier’s classification was 75 . 

the first that possessed much merit, and several of his orders 
have since been united with advantage. 


System of Cuvier. System now adopted. 

Class. Gasteeopoda. 

Order 1. Pectinibranchiata'j 
2. Soutibranohiata 

8. Oyclobranchiata f Prosolranehtala, M. Edw. 

4. Tubulibranchiata / 

6. Pulmonata Ord. Pvhnonifera. 

6. Tectibranchiata n 

7. Inferobranchiata I Ord. Opisthohranchiata, M. Edw. 

8. Nudibranchiata. / 

Class. Heteropoda. Ord. Nitcleohranchiata, Bl. 

Order I. Prosobranohiata. 

Abdomen well developed and protected by a idiell, into which 
the whole animal can usually retire. Mantle forming a vaulted 
chamber over the back of the head, in which are placed the 
excretory orifices, and in which the branchiae are almost always 
lodged. Branchioe pectinated, or plume-like, situated {proton) 
in advance of the heart. Sexet distinct. (M. Edwards.) 

SBonoN A. SiPHONOSTOMATA. Oamivorous Gasteropods. 

8hdl spiral, usually imperforate ; aperture notdbed or produced 
into a canal in front. Operculum homy, lamellar. 


210 . 


ICAirUAL OF THE HOLLUSCA. 


Animal provided with a retractile proboscis ; eyo-p^dioels con- 
nate with the tentacles ; margin of the mantle prolonged into a 
siphon, by which water is conveyed into the branohiul chamber j 
gills ono or two, comb-like, placed obliquely over the backt 
Species oil marine. 

Fj^ily I.— Steombed-e. Wing-shells. 

Shell with an expanded lip, deeply notched near the canal. 
Operculum claw-shaped, serrated on the outer edge. 

Animal furnished with large eyes, placed on thick pedicels ; 
tentacles slender, rising from the middle of the eye-pe^cels. 
Foot narrow, ill-adapted for creeping. Lingual teeth single ; 
uncini, three on each side. 

The strombs are carrion feeders, and, for molluscous animals, 
very active ; they progress by a sort of leaping movement, turn- 
ing their heavy shell from side to side. Their eyes are more 
perfect than those of the other gasteropods, or of many fishes. 



Steohbxjs, L. Stromb. 

Etymology t okombos, a top. 

Type, S. pugilis (PI. IV., Fig. 1). 

Bhdl rather ventricose, tubercular or spiny; cpire short; 
aperture long, with a short canal above and truncated below ; 
outer lip expanded, lobed above, and sinuated near the notch of 

* Fig. 76. StrembuM aurit-Diana, L. (after Qnoy and Gaixnard), Ambojsa* Pt WO” 
teaola, between tbe eye-pedicela ; /, foo^ folded vp; o, operenlttai ; m , Focdet 61 tbe 
meaillU; 
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ihe anterior canal. Lingual ieeili (5. floridue) 1 cusped ; unomi; 
1 tri-dentate, 2, 3 daw-sliaped, siinple (Fig. 77).* 



Fig. 77. Strormhus. (Wilton). 


Stromlua (floridus) is described by Lov^n as baying a non- 
retractile, produced muzzle^ like Aporrhais* 8» gibberulm is 
represented by Dr. Bergh with all tlio uncini denticulated. 

Distribution, 6o species. West Indies, Mediterranean, Eod 
Sea, India, Mauritius, China, New Zealand, Pacific, West 
America. On reefs, at low water, and ranging to 10 fathoms. 

Foaail, 5 cretaceous species; 3 species Miocene — . South 
Europe. There is a group of small shells in the eocene tertiary 
strata of England and France, nearly related to the liying 
8, fissurelluB, L., some of which have been placed with rosUU 
laria, because the notch in tho outer lip is small or obsolete. 
They probably constitute a sub-genus, to which tho name 
Bimella Ag., might be applied. Example, S. Bartonensis. PI. 
lY., Fig. 2. 

The fountain-sheU of the West Indies, 8, gigas, L., is one of 
tliO largest living shells, weighing sometimes four or five pounds ; 
its apex and spines are filled up with solid shell as it becomes 
old. Immense quantities are annually imported from the 
Bahamas for the manufacture of cameos, and for the porcelain 
works ; 300,000 were brought to Liverpool alone in the year 
1850. (Mr. Archer.) 

Ptebooekas, Lam. Scorpion shell. 

Etymology, pteron, a wing, and ceras, a horn. 

Type, P. lambis. PI. IV., Fig. 3. 

Shell like strombus when young ; outer lip of the adult pro- 
duced into several long claws, one of them dose to the spire, 
and forming a posterior canal. 

Dietrihution, 12 species. India, China. 

* The lingual dentition of ttrombua reaemblea that of aporrhiA$, and ia unlike that 
of the whelka; but it ia more probable that apartMit ia the nprumtutiot 
than that It ia yery oloaelj allied. 
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FoBsUi nearly 100 Species are enumerated by D*Orbigny, 
ranging from the Has to the upper chalk ; many of tliem are 
more nearly related to aporrhais {cerithiadoe), 

Bostellabia, Lam. 

Etymology y roMlwm^ a Httle beak. 

Bynonymt Pusus, Humphreys. 

Example, B. curta. PI. IV., Pig. 4. 

, Shell 'with an elongated spire; whorls numerous, flat; canals 
long, the posterior one running up the spire ; outer Hp more or 
less expanded, with only one sinus, and that close to the beak. 

Distribution, 8 species. Bed Sea, India, Borneo, China. 
Range, 30 fathoms. 

Fossil, 80 species. Keocomian — chalk (= aporrhais?). 6 species. 
Eocene—. Britain, Prance, &c. 

The old tei^tiary species have the outer lip enormously ex- 
panded, and smooth-edged ; they constitute the section hippo- 
chrenes of Montfort (e.g., Bost. ampla, Solander. London 
clay). 

Sub-genus t Spinigera, D’Orbigny. 1847. Shell like rostel- 
la/ria ; whorls keeled ; keel developed into a slender spine on the 
outer Hp, and two on each whorl, forming lateral fringes, as in 
randla, Possil, 6 species. Inf, ooHte — chalk. Britain, Prance. 

Seraphs, Montfort. (Terebellum, Lam.) 

Etymology, diminutive of terebra, an auger. 

Shell smooth, sub-cylindrical ; spire short or none ; apertizro 
long and narrow, truncated below ; outer Hp thin. 

Distribution, 1 species. China. Philippines, 8 fathoms. 
(Cuming.) 

Fossil, 5 species. Eocene — . London, Paris. 

The animal of terebeUum has an operculum like strornbus ; its 
eye-pedicels are simple, without tentacles. (Adams.) In one 
fossil species, T, fusi/orme, there is a short posterior canal, as in 
rostellaria» 


Pamily II.— Mttbicudjb. 

Shell with a straight anterior canal ; aperture entire behuxd. 

Animal with a broad foot; eyes sesi^e on the tentacles, or at 
their base ; branchial plumes two. Lingual ribbon long, linear ; 
rwehU armed with a single series of dentated teeth; tmeini/ 
single. Predatory on other mdlusca. The two species belong- 
ing to the genus Oheletrqpis, Porbes -^^Sinusigera, D’Orbigny, 
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are now known to have no affinity with the Atlantidse, but to 
be the larva form of species belonging to the Muricidse. 



Mtjkex (Pliny), L. 

Types f M. palma-rosas, PL IV., Fig. 10. M. tenuispina, PL 
rv*.. Fig. 9. M. haustellnm, PL lY., Fig. 8. M. radix, 
pinnatns. 

S?iell ornamented with three or more contmuons longitudinal 
varices ; aperture rounded ; beak often very long ; canal partly 
closed; operculum concentric, nucleus sup-apical (PL IV., Fig. 
10) ; lingual dentition (M. erinaceus), teeth single, three 
crosted ; uncini single, curved. For dentition of M» tenuispina 
see Fig. 78. 

Distribution, 220 species. World- wide; most abundant on 
the West Coast of tropical America, in the Chinese Sea, West 
Coast of Africa, West Indies; ranging from low water to 25 
fathoms, rarely at 60 fathoms. 

Fossil, 164 species. Eocene — . Britain, France, Java, &o. 

A few of the species usually referred to this genus belong to 
pisania and trophon. 

The murices appear to form only one-third of a whorl 
annually, ending in a varix; some species form intermediate 
varices of less extent. M. erinaceus, a very abundant species on 
the coasts of the channel, is called ** sting- winkle by fii^er- 
men, who say it makes round holes in the other sheU-fi^ with 
its beak. (See p. 21.) The ancients obtained their purple dye 
fr'om species of murex ; the small shells were bruised in mortara, 
the animals of the larger ones taken out. (F. Col.) Heaps 
of broken shells of the M. trunculus and caldi^n-shaped holes 
in the rooks may still be seen on the Tyrian shore. (Wilde.) On 
the coast of the Morea there is similar evidence of the employ- 
ment of Jlf. hrandaria for the same purpose. (M. Boblayo.) 

Ttfhis, Montfort. 

Ftymkgy, typhoa^ smoke. 
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Typt, T. ptmgens. PI. IV., Pig. 11. 

8Ml L Ve murex ; but having tubular ^ines between the 
varioes, of which the last is open, and occupied by the excuirent 
canal* 

DitftrihtUion, 9 species. Mediterranean, West Africa, Cape, 
India, Western America. — 50 fathoms. 

Fossil, 8 speoies. Eocene—. London, Paris. 

PiSAHiA, Bivon, 1632. 

Etymology, a native of (the coast near) Fisa, in Tuscany. 

Synonyms, Pollia, Enzina, and Euthria (Gray). 

Types, P. maculosa. PI. IV., Fig. 14 (Enzina), zonati. PI. 
IV., Fig. 16. 

Shell with numerous indistinct varices, or smooth and spirally 
striated ; canal short ; inner lip wrinkled ; outer lip crenulated. 
Opemdum ovate, acute ; nucleus apical. 

The pisanicB ]^ve been usually confounded with huccinum, 
murex, and ridnula. 

Distribution, about 120 species. West Indies, Africa, India, 
Philippines, South Seas, Western America. 

Fossil, P species. Eocene — ^Britain, France, &o. 

Eanella, Lam. Frog-shell. 

Synonym, Apollon (Montfort and Gray). 

Types, E. granifera. PI. IV., Fig. 12. E. spinosa. 

Shdl with two rows of continuous varices, one on each side. 

Operculum ovate, nucleus lateral. 

Distribution, 58 species. Mediterranean, Cape, India, China, 
Australia, Pacific, Western America. Bange, low-water to 20 
fathoms. 

•Fossil, 23 species. Eocene—. 

Teitoh, Lam, 

Etymology, Triton, a sea-deity. 

Synonym, Persona (Montfort, Gray). 

^ps, T. tritonis, L. species. PI. IV., Fig. 13, 

Shdl with disconnected varices ; canal prominent ; lips denti- 
culated. 

Operculum ovate, sub-concentric. 

DUtrihttion, 100 species. West Indies, Mediterranean, 
Africa, India, China, Pacific, Western America. Itangi^ firom 
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low water to 10 or 20 fktlioins ; one minute speoies lias been 
dredged at 50 fathoms. 



Fig. 79. One of the buccal plates of Triton, (Wilton.) 

FoB&il, 45 speoies. Eocene — . Britain, France, &c. Ohili. 
The ^eat triton (T. tritonia) is the conch blown by the 
Australian and Polynesian Islanders. A very similar speoios 
{T, nod^erua) is found in the Mediterranean, and a third in the 



Fig. 80. Teeth of lYiton, Sl^^. (Wilton,) 


West Indies. The buccal plates and tooth of Triton are shown 
in Figs. 79, 80. 

Fasoiolabta, Lam. 

Etymology^ faadola, a band. 

TypOi F. tulipa. PI. V., Fig. 1. 

EMI fiuEdform, elongated ; whorls 
round or angular; canal open; 
columellar lip tortuous, with several 
oblique folds. Operculum claw- 
sha]^. F. gigcmtea of the South 
Seas attains a length of nearly two Fasdoiana Tarmtim* 

feet. The teeth of Faaciolaria re- CWiiton.) 

semble those of Ftiaus lalandicua. In Buccinum undatum, the 
median tooth has five, or rarely six denticles ; and Mr. Wilton 
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lias observed that B. i has the teeth seven ousped, 

while in the females they are six onsped. 

Distribution^ 106 species. West Indies, Mediterranean, West 
AMca, India, Australia, South Pacific, Western America. 

^ Fossil, 30 species, TJ. chalk — . Prance. 

Ttobinella, Lam. 

Etymology, diminutive of tv/rho, a top. 

Type, T. pyrum. PI. Y., Pig. 2. 

Bhdl thick; spire short; columella with several transverse 
folds. Operculum claw-shaped. Pig. 70. The chank-sheU 
(T. pyrum) is carved by the Cingalese, and reversed varieties of 
it, from which the priests administer medicine, aro held sacred. ' 

Distribution, 70 species. West Indies, South America, Africa, 
Ceylon, Philippines, Pacific, Western America. 

Fossil, 20 species. Miocene — . 

Sub-genera, Cynodonta (Schum.), T. comigera. PI. Y.,"Pig. 3. 

LaMrus (Montfort), T. ^bula. PI. Y., Pig. 4. 

Lagena (Schum.), T. Smaragdula, L. species. Northern 
Australia. 


CAycELLAEiA, Lam. 

Etymology, cancellatus, cross-barred. 

Type, 0. reticulata. PL Y., Pig. 6. 

Shell cancellated ; aperture chanelled in front ; columella with 
several strong oblique folds ; no operculum. The animals are 
vegetable feeders. (Desh.)* 

Distribution, 71 species. West Indies, Mediterranean, West 
Africa, India, China, California. 

Fossil, 60 species. Up. Chalk — . Britain, Prance, &c. 

Admete (viridula) is a boreal form of Cancellaria, without 
plaits. 

Dibaphtjs, Phi. 

Synonym, conohelix edentulus. (Sw.) Shell subcylindrical, 
spire acute ; aperture narrow, linear, edentulous, excised at the 
base; lip thickened, rectilinear, rounded and abbreviated below, 

Tbiohoteopis, Broderip, 1829. 

Etymology, Thrix (trichos), hair, and tropis, keel. 

Type, T. borealis, PI, YI., Pig. 8, (= ? Admete,^ Phit, no 
operculum). 

• Cemedl^ and triehotropU fonn a amaU naturaUamily conneoted with cerUMadm 
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SAell umbilicated ; spirally farrowed ; tbe ridges with 
epidermal firinges; columella obliquely truncated; operculum 
lamellar, n^deus external. . 

Animal with a short broad head ; tentacles distant, with eyes 
on the middle ; proboscis long, retractile. 

Lingual dentition similar to velutina ; teeth single, hamate, 
denticulated; uncini 3 : 1 denticulate, 2 and 3 simple (Fig. 82). 



Fig. 82. Drichotropi* bo.'calis. (Warrington). 

Lov6n places Trichotrqpis in the same family with Vdutina; 
Cancellaria is very closely allied, though it wants both teeth 
and operculum. Mr. Couthouy describes Trichotrojtia cancellata 
as haying a muzzle like Littorina. 

Distribulion, 14 spedes. Northern seas. United States, Green- 
land, Melville Island, Behring’s Straits, North Britain. 15 — 80 
fathoms. 1 species &om Japanese seas (A. Adams). 

Foaeil, 1 species. Miocene — . Britain. 

PyjiXJiiA, Lam. Fig-shell. 

Etymology f diminutive of pyruBy a pear. 

Bynonymsy Fioula, Sw. Sycotypus, Br., Cassidula, Humph. 
Cochlidium, Gray. 

Type, P. ficus. PI. Y., Fig. 6. 

Shell pear-shaped; spire short; outer lip thin; columella 
smooth ; canal long, open. No operculum in the typical 
flfpecies. 

Distfibutiony 39 spedes. West Indies, Ceylon, Australia, 
China, Western America. 

Foaaily 32 spedes. Neocomian — . Europe, India, Chili, Java. 
Fy'ndafima has a broad foot, truncated and homed in front ; 
the mantle forms lobes on the ddes, which nearly meet over the 
back of the shell. Chinese seas, in 17 — 85 Mhoms water. 
(Adams.) 

Suh-gcneray Fulgur, Montfort P. perversa. (=s Pyrella, Sw. 
P. spirillus.) 

BapanUy Schum. P. bezoar, shell perforated. Operculum 
lamdlar, nucleus external. Tlds appears to be a Purpura. 

MyrUtica, Sw. P. melmgena. PL Y., Fig. 7. 
pointed, curved. 
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Fustjs, Lam. Spindle-shell. 

Synonyms, Oolus, Humph. Leiostoma (bulbiformis). Sw. 
Strepcddura, Sw. 

2VjP«» coins. PI. V., Fig. 8. 

Sliu fusiform; spire mony-whorled ; canal straight, long; 
.gjperoulum oyate, curved, nucleus apical. PI. V., Fig. 9*. 

JHstrihutum, 184 species. World-wide. The typi^ species 
are sub-tropical. Australia, New Zealand, Ohi^, Senegal, 
XJiuted States, Western America, Pacific. 

Fossil, 320 species. Bath oolite? Gault— Eocene — . Britain, &c. 

Suh^genera, Trophon, Montfort. F. magellanicus, PI. IV., 
Fig. 16. 38 species. Antarctic and Northern seas. British 
coast. 5 — 70 fathoms. Fossil, Chili, Britain. 

Clavella, Sw. (Cyrtulus, Hinds), body- whorl ventricose, sud- 
denly contracted in front ; canal long and sti^aight. Besembling 
a turbinella, without plaits. 2 species. Marquesas, Panama. 
Fossil, Eocene. F. longsevus (Solander), Barton, &o. 

Chrysodomus, Sw. F. antiquus (var.). PI. V., Fig. 9. Canal 
idiort; apex papillary; lingual dentition like buccinum, 12 
species. Spitsbergen, Davis’s Straits, Britain, Mediterranean, 
Hamtsohatka, Oregon. Low-water to 100 fathoms. Fossil, 
Pliocene. Britain, Sicily. 

Fusionella, Gray. F. pusio, L. species (= F. nifat, Lam.), 
columella keeled. Operculum, nucleus internal. 7 species ; 
A&ica, India. Fossil, Tertiary. France. 

Fiuus eolosseus and prohoscidalis, Lam., are two of the 
largest living gasteropoda. Fusus (chrysodomus) antiquus, called 
the red-whelk on the coasts of the Channel, and ** buoHe ** in 
Scotland, is extensively dredged for the markets, being more 
esteemed than the huccinum. It is the ** roaring buc^e,” in 
which the sound of the sea may always be heard. Li the 
Zetland cottages it is suspended horizontally, and used for a 
lamp ; the cavity containing the oil, and the canal the wick. 
(Fleming.) The reversed variety (F. contrarius, Sby.) is found 
in the Mediterranean, and on the coast of Spain ; it a^unds in 
the pliocene tertiary (crag) of Essex. The fusus deformis, a 
simil a r ^eoies, found off Spitzbergen, is always reversed. 

Family m.— BrocranDjK. 

notched in firont; or with the canal abruptly reflected, 
producing a kind of varix on the front of the shell. 

Anifnal similar to tnursx; lingual ribbon long and linear 
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(Fig. 16), rachidian teeth Buigle, transyerse, dentated iu front ; 
unciui single. Camiyorotis. 

BucomUM, L. Whelk. 

Etyirwlogy, Ittcdna, a trumpet, or triton’s-shell. 

Type^ B. iindatum. PI. V., Fig. 10. 

Shell few whorled ; whorls yentricose ; aperture large ; canal 
yery short, reflected; operculum lamellar, nucleus external. 
(See Pisania,) 

Distribution^ 48 species. Northern and Antarctic seas. Low 
water to 100 fathoms. (Forbes.) (B. ? clathratum, 136 fathoms, 
off Cape). South Australia. 

Fossil, 130 species, including Pisania, &c. Gault P — ^Miocene — 
Britain, France. 



Fig. 83. Nidamental capsules of the Whelk.* 

The whelk is dredged for the market, or used as bait by 
flshermen ; it may be taken iu baskets, baited with dead flsh. 
Its nidamental capsules are aggregated in roundish masses, 
which when thrown ashore, and di’ifted by the wind resemble 
corallines. Each capsule contains five or six young, which, 
when hatched, are like Fig. 83, hi a represents the inner side 
of a single capsule, showing the round hole from which the fry 
have escaped. 

Sub^genus, Cominella, Gray. Ex. B. limbosum, purpura 
maculosa, &c. Operculum as in fusus. About 12 species. 

• PsEUDOLTVA, Swainson. 

Etymology, named from its resemblance to oliva, in form 

Bywm/yrM, Sulco-buccinum, D’Orbigny. Gastiidium (Gray; 
G. Sowerby. 

* Fig. 88. From a smAll specimen, on an oyster-shell, in the cabinet of Albany Han 
eodc, Bsq. The line at h represents the length of the young shell. 

L 2 
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2Vpe> P* plumbea. PL Y., Fig. 12. 

globular, thick ; with a deep spiral fbirow near the 
fix>ht of the body-whorl, forming, as in monoceroB, a small tooth 
on the outer lip ; spire short, acute ; suturo channelled ; inner 
lip callous; aperture notched in f^nt; operculum? Animal 
unknown. 

Distribution, 6 specios. AMca and California. 

Fossil, 0 species. Eocene. Britain, France, Chili. 

? Anolax (Roissy), Conrad, Lea. 

Etymology, an aulax, without furrow. 

Synonyms, Buccinanops, D’Oroigny. Leiodomus, Sw. BuUia, 
Gray. 

Types, A. gigantea, Lea. Buc. leeyigatum. B. semiplicata, 
PI. V., Fig. 14. 

Shell variable ; like buccinum, pseudoliva, or terebra ; sutures 
enamelled ; inner lip callous. 

Animal without eyes ; foot very broad ; tentacles long an^ 
slender ; operculum pointed, nucleus apical. 

Distribution 26 species. Brazil, West Africa, Ceylon, Pacific 
Western America. 

Fossil, 3 species. Eocene — . Korth America, France. 

? Halia, Risso. 

Etymology, halios, marine. 

Synonym, Priamus, Beck. 

'Fypos, bulla heHcoides (Brocchi). Miocene, Italy. Helix 
priamus (Meuschen). Coast of Guinea P 

Shdl like achatina ; ventiicoso, smooth ; apex regular, obtuse, 
operculum P The fossil species occurs with marine shells, and 
Bomotimos coated by a polyzoon {lepralia), 

Tebebba, Lamarck. Auger-shell. 

Synonyms, Acus, Humph. Subula, Bl. Dorsanum, Gray. 

Type, T. maculata. PI. V., Fig. 13. 

Shdl long, pointed, many-whoiied ; aperture smallr; canal 
flihort ; operculum pointed, nucleus apical. 

Animal blind, or with eyes near tho summit of minute 
tentacles. 

Distrihtdion, 109 specios, mostly tropical. Mediterranean 
(1 species). India, China, Western America. 

Fossil, 24 i^ecios. Eocene — • Britain, France, ChilL 
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Ebxtsxa, Lamarck. iTory- EhoU. 

Etymology^ cJtw, ivory. 

Synonym^ Latrunculus, Gray. 

-Type^ E. epimta. PI. V., Fig.-ll. 

Shell tunbilicated wben young ; inner lip oallous, spreading 
and covering the umbilicus of the adult ; operculum pointed, 
nucleus apical. 

Distrihutiony 9 species. Eed Sea, India, Cape, Japan, China, 
Australia. Solid, smooth shells, which have usually lost their 
epidermis, and are pure white, spotted with dark red; the 
animal is spotted like the shell. 14 fathoms. (Adami^.) 

Nassa, Lam. Dog-wholk. 

Etymology^ nassa, a basket used for catching fish. 

Synonyms, Dosmoulinsia and Norfchia, Gray. 

Type, N. arcularia. PI. V., Fig. 15. 

Shell like bucoinum; columellar lip callous, expanded, form- 
ing a tooth-like projection near the anterior canal. Operculum 
ovate, nucleus apical. Lingual teeth arched, pectinated ; unoini, 
with a basal tooth. 

The animal has a broad foot, with diverging horns in front, 
and two little tails behind. N. dbsoleta (Say) lives within the 
infiuence of fresh water and becomes eroded. N. reticulata, L., 
is common on the English shores at low water, and is called the 
dog-whelk by fishermen. 

Distribution, 210 species. Low water — 50 fathoms. World- 
wide. Arctic, Tropical, and Antarctic Seas. 

19 species. Eocene — . Britain, &c. , North America. 

Suh'-genus, Cyllene, Gray. 0. Oweni, PI. V., Fig. 17. Outer 
lip wi^ a slight sinus near the canal; sutures channelled. 
West Africa, Sooloo Islands, Borneo. Fossil, Miocene, Touraine. 

Cydouasea, Swainson. 0. neritea, PI. Y., Fig. 16. 

Phos, Montfort. 

Etymology, phos, light. 

Synonym, Rhinodomus, Sw. 

Type, P. sonticosus, PI. Y., Fig. 18. 

Shell like nassa; cancellated ; outer lip striated internally, 
with a slight sinus near the canal ; columella obliquely grooved. 

The animal has slender tentacles, with the eyes near their 
tips. 

Disbrilution, 30 species. (Cuming.) Bed Sea, Ceylon, Philip- 
pines, Australia, West America. 
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? EmGiomjL, Deehayes. 

‘Etymology i diminutive of ringeiiSy from ringo, to grin. 

Type^ E. ringens, PI. V., Fig. 21. 

$hdl minute, ventricose, with a small spire ; aperture notched, 
columella callous, deeply plaited; outer lip thickened and 
reflected. 

Distribution, 1 species? Mediterranean, India, Philippines, 
Gallapagos. 

Fossil, 9 species. Miocene — . Britain, France. Bingicula 
is placed with nassa by Dr. Gray and Mr. S. Wood ; it appears 
to us very nearly allied to cinulia = avellana, D’Orbigny) in 
tornatellidoBn 


PuEPUEA (Adans.), Lam. Purple. 

Type, P. persica, PI. VI., Fig. 1. 

Shell striated, imbricated, or tuberculated ; spire short; 
aperture large, slightly notched in front ; upper lip much worn 
and flattened. Operculum lamellar, nucleus external. PI. YI., 
Fig. 2. Lingual dentition like murex erinaceus; teeth trans- 
verse, three crested ; uncini small, simple. 

Many of the purpuroe produce a fluid which gives a dull 
crimson dye ; it maybe obtained by pressing on the operculum. 
P, ktpillus abounds on the British coast at low water, amongst 
sea- weed ; it is very destructive to mussel-beds. (Fleming.) 

Distribution, 140 species. West Indies, Britain, Africa, India, 
New Zealand, Paciflc, Chili, California, Kamtschatka. From 
low water— 25 fathoms. 

Fossil, 40 species. Tertiary — . Britain, France, &c. 

ConcholepoLs, Favan. C. lepas (Gmelin species) PI. VI., Fig. 3. 
Peru. The only species differs from purpura in the size of its 
aperture and smallness of the spire. 

Ouma (Humphrey) P. angulifera, inner lip with a single 
prominent fold. 

P PuEPTOiNA (Lycett, 1847), D’Orbigny. 

Shell ventricose, coronated; spire short; aperture large, 
scarcely notched in front. 

Fossil, 9 species. Bath-oolite. Britaiu, France. The type 
P. rugosa, somewhat resembles am chocolattm (Duclos), but 
the genus probably belongs to an extinct group. 

EmzocHiLus, Stp. 1850. 

Example, E. antipathum. Founded on a species of Pwrpura ? 
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which lives on the antip<UheB erkoidei. When adult they attadi 
themselves, singly or in groups, to the branches of the coral, or 
to eadi 6ther, by a soUd extension of the lips of the shell. The 
aperture becomes closed, with the exception of the respiratory 
oanaL 


Mokooeros, Lam. 

Etymology t monoBy one ; ceraBy a horn. 

SynonymBy Aconthina, Fischer. Chorus, Gray. 

TypCy M. imbricatum. PL VI., Fig. 4. (Buc. monoceros, 
Chemn.) 

Shell like purpura ; with a spiral groove on the whorls, end- 
ing in a prominent spine on the outer lip. This genus is retained 
on account of its geographical curiosity ; it consists of species 
of pivrpuray lagena, turUnellay peeudoUvay &c. 

Dietributiony 18 species. West coast of America. 

FoBsily Tertiary. Chili. 

M. giganteuB (chorus) has the canal produced like fuBUB, M, 
cingvHatum is a turlineUay and several species belong more pro- 
perly to lagena, 

Pediotjlabia, Swainson. 

Type, P. sicula. PI. YI., Fig. 6. {ThyreuSy Phil.) 

Shell very small, limpet-like; with a large aperture, channelled 
in front, and a minute, lateral spire. Lingual dentition peculiar; 
teeth single, hooked, denticulated ; undniy 3 ; 1 four-cusped, 2, 
3, elongated, three-spined. 

Distrihutiony 1 species. Sicily, adhering to corals. t)lQBdy 
allied to purpu/ra madreporarumy Shy. Cheese Sea. 

Bicii7T7LA, Lam. 

Etymology y diminutive of ricinuBy the (fruit of the) castor-oil 
plant. 

EocampUyE,, ainchnoldes. Pl.VT.,Fig.9 (= murexrioinus,L.). 

SheU thick, tuberculated, or spiny ; aperture contracted by 
callous projections on the lips. Operculum as in purpura. 

DtstribuHony 34 species. India, China, Philippineflk Australia, 
Pacifilo. 

FoMy 3 species. Miocene — . France. 

Planaxis, Lam. 

Type, P. sulcata. PI. YI., Fig. 6. 

SynonymBy Quoyia and Leucostoma. 

8}My turbinated ; aperture notched in front; inner lip caUouSj 
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chaunellod behind ; operculum suhapiral (quoyia) or semi-ovate. 
PhVI„Eig.7. 

DistHbiUion, 27 species. West Indies, Bed Sea, Bourbmi, 
India, Pacific, aud Peru. 

Fossil, Miocene ? 

Small coast shells, resembling periwinkles, with which 
Lamarck placed them. This genus is now generally placed 
among the Littorinidae. 

Magilus, Montfort, 1810. 

iSy aony nw, Campulote, Guettard, 1759. Leptoconohus,Buppell. 

Type, M. antiquus. PI. V., Figs. 19, 20. 

Shdl, when young, spiral, thin ; aperture channelled in front ; 
adult, prolonged into an irregular tube, solid behind; opetculum 
lamellar. 

Distribution, 4 species. Bed Sea, Mauntius. 

The magili live fixed amongst corals, and grow upwards with 
the growth of the zoophytes in which they become immersed ; 
they fill the cavity of the tube with solid shell as they advance. 


Cassis, Lam. Helmet-shell. 


Synonyms, Bezoardica, Schum. Lovenia, Gray. Cyprsecassis, 
Stutch. 



Fig. 84. Operc. 
of Ccutis, 


Type, C. flammea. PI. YI., Fig. 14. 

Shell ventricose, with iiTcgular varices ; spire 
short ; aperture long, outer lip refiected, denticu- 
lated; inner lip sjwead over the body-whorl; 
canal sharply recurved. Operculum small, elon- 
gated; nucleus in the middle of the straight 
inner edge (Fig. 84). Lingual teeth 3, 1, 3, as 
in Fig. 85. 

The spiny hticcal plates of Cassis have been 
mistaken by Gray and Adams for thoteefA, which 
in this genus, andalsoin Trifon, are very minute 
and transparent. 



Fig. 85. Cants sahurpn» (Original). 


* Di$tr%buUon, 37 species. Tropical seas; in shallow water. 
West Indies, Mediterranean, AMca, Ohina, Japan, Atustralia, 
Now Zealand, Pacific, Mexico. 
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jp’oMiV, 36 species. Eocene — . CObili, France. 

The queen-conch (0. madagascariensis) and other large 
species are used in the manufactiue of shell cameos, p. 38. The 
periodic mouths {variceB) which are very prominent, are not 
absorbed internally as the animal grows. 

Oniscia, Sowerby. 

Etymohgi/i oniscus, a wood-louse. 

Synonym^ Morum, Bolten. 

Type, 0. oniscus ; 0. cancellata, PI. VI., Fig. 15.. 

Shell with a short spire, and a long nanow aperture, slightly 
truncated in front ; outer lip thickened, denticulated ; inner lip 
granulated. 

Distribution^ 9 species. West Indies, China, Qallapagos, 
United States. (20 fathoms). 

Fossil, 3 species. Miocene. United States, Domingo. 

Cassidaria, Lam. 

Etymology, cassida, a helmet. 

Synonyms, Morio, Montfort. Sconsia, Gray. 

Type, 0. ochinophora. PI. VI., Fig, 13. 

Shell ventricose ; canal produced, rather bent. No operculum. 

Distribution, 6 species. Mediterranean. 

Fossil, 10 species. Eocene — . Britain, France, &o. 

Bachybatheon, Gaskoin. 

Shell small, oblong, striated with lines of growth; spii-o 
small, depressed, with channelled suture ; aperture with callous 
denticulated lips, like Gypraa, 

Distribution, 3 species. 



Fig. 86. DoJtum perdix , (Original). 


Dolixjm, Lam. The Tun. 

Type, D. galea. PI. VT., Fig. 12. 

Shell ventricose, spirally furrowed; spire small; aperture 
very large ; outer lip crenated. No operculum. Teeth 3, 1, 3. 
Fig. 86. The genus Macgillivrayia, formerly assigned to the 
Atlantidse, belongs here. It comprises the larva forms of several 
species of Dolium. ^ 

l8 
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DUtrihuUon, 14 species. Mediterranean, Ceylon, China, Aus- 
tralia, Pacific. 



Tig. 87.* 


Fosaili 7 species. (? Chalk. Britain). Tertiary. South Euroj^o. 

Suh-genu8f Malea, Valenc. (D. personatum), outer lip 
thickened and denticulated ; inner lip with callous prominences. 

Haufa, Lam. Haip>shell. 

Type^ H* ventrioosa. PI. YI., Pig. 11. (= Buc. harpa, L.) 

Shell ventricose, with numerous ribs, at regular intervals ; 
spire small ; aperture large, notched in front. No operculum. 

The animal has a very large foot, with the fiont crescent- 
shaped, and divided by deep lateral fissures from the posterior 
part, which is said to separate spontaneously when the animal 
is irritated. Mostly obtained from deep water and soft bottoms. 

Distribution, 12 species. Mauritius, Ceylon, Philippines. 
Pacific. 

FosaU, 4 species. Eocene — . Prance. 

COLTJMBELLA, Lam. 

Etymology, diminutive of columha, a dove. 

Type, C. mercatoria. PI. VI., Pig. 10. 

Shell small, with a long narrow aperture ; outer lip thickened 
(especially in the middle), dentated ; inner lip crenulated. 
Operculum very small, lamellar. 

Dietribution, 203 species. Sub-tropical. West IndieiE[, Medi- 
terranean, India, Gallapagos, Califoinia. Small, prettily- 

• D,p6rdix,£H ipeoies. f natural size (after Quoy). Vaniooro, Fao^. Tbt 
) colMMitii ejoerted, and Uie liphon reonrred o?er the fjxmt of thb aheU. 
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marked diells; living in diaJlow water, on sandy £ats, or 
oongregating about stones. (Adams.) 

Fo$b%1^ 8 species. Tertiary. (Tbo British species are piBOfauB.) 
Sub-genuB^ Columbdlinxit D’Orbigny. 4 species. Oretaoeous. 
Fiance, India. 


Oltva, Lam. Olive, rice-shell. 

Type, 0. porphyria. PI. VI., Fig. 16. 

/Synonym, Strepbona, Brown. 

Shell cylindrical, polished; spire very short, suture channelled ; 
aperture long, narrow, notched in front; columella callous, 
striated obliquely; body- whorl furrowed near the base. No 
operculum in the typical species. 

Animal with a very large foot, in which the shell is half 
immersed; mantle lobes large, meeting over the back of the 
shell, and giving off filaments which lie in the suture and furrow. 
The eyes are placed near the tips of the tentacles. 

The olives are very active animals, and can turn over, when 
laid on their back ; near low water they may be seen gliding 
about or burying in the sands as the tide retires ; they may be 
taken with animal baits attached to lines. They range down- 
wards to 25 fathoms. 

BUtrihution, 120 species. Sub-tropical, West and East 
America. West Africa, India, China, Pacific. 

FobbU, 20 ^cies. Eocene — . Britain, France, &c. 

Suh~genera, OUvella, Sw. O. jaspidea, PI. VI., Fig. 19. 

Animal with small, acute frontal lobes. Operculum 
nucleus sub-apical. 

Scaphula, Sw. = Olivanoillaria, D’Orbigny, PI. VI., 
Fig. 18, 

Frontal lobes large, rounded, operculate. 

Agaronia, Gray. O. hiatula, PL VI., Fig. 17. 

No eyes or tentacles. Frontal lobes moderate, acute. 


Akoillabia, Lam. 

Etymology, ancilla, a maiden. * 

TypeB, A. subulata, PI. VI., Fig. 20. A. glabrata, PI. VI., 
Fig. 21. 

Shelil like oliva; spire produced, and entirely covered with 
shining enamel. Operculum minute, thin, pointed. Lingual 
teeth pectinated. TJnoini simple, hooked. 

Animal like oliva; said to use its mantle-lobeB forswinoning. 
(B’Orbigny.) In A. glahra/kL, a space resembling an umbilicus, 
is left beti^n the caUoua inn^ lip and the body-whorL 
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JHsMuMon^ 23 q>8cies. Eod Sea, India, Madagaacar^ Aos* 
fcr^*a. Pacific. 

Fiymlf 21 spooios. Eocene — . Britain, Franoe, &o. 

Family IV.— Oonid-®, Cones. 

Shell inversely conical; aperture long and 
narrow ; outer lip notchod at or near the suture ; 
operculum minute, lamellar. 

Animal foot oblong, truncated in front ; with a 
conspicuous (aquiferous ?) pore in the middle. Head 
produced. Tentacles far apart. Eyes on the ten- 
tacles. Gills 2. Lingual teeth {uncini ?) in pairs, 
Fig. 88.* elongate, subulate, or hastate. 

Conus, L. Cone-shell 

Types, C. maimorous, PI. YII., Fig. 1. C. geographicus, 
antediluvianus, &c. 

Shell conical, tapering regularly ; spire short, many-whorled ; 
columella smooth, truncated in front ; outer lip notched at the 
suture ; operculum pointed, nucleus apical. 

Distribution, 371 species. All tropical seas. 

Fossil, 84 species. Chalk — . Britain, France, India, Java, &c. 

The cones range northward as far as the Mediterranean, and 
southward to the Capo ; but are most abundant and varied in 
equatorial seas. They inhabit fissures and holes of rocks, and 
the warm and shallow pools inside coral-reefs, ranging from 
low water to 30 and 40 fathoms ; they move slowly, and somo- 
timoa ((7. aulicus) bite when handled ; they are all predatory. 
(Adams.) 

Sub-genus Conorhis, Sw. C. donnitor, PI. VII., Fig. 2. 
Eocene — . Britain, Franco. 

Pleukotoma, Lam. 

Etymology, pleura, the side, and toma, a notch. 

Synonym, Turris, Humphrey. 

Types, P. Babylonica, PI. VIL, Fig. 3. P. mitrseformis, &c. 

^ BheU fusiform, spire elevated ; canal long and straight ; outer 
lip with a deep slit near the suture. Operculum pointed, nucleus 
lipic^. 

JHstfthution, 430 species. World- wide. Greenland, Britain, 
17; Mediterranean, 19; Africa, 15; Bed Sea and India, 0; 
a, 90; Australia, 15 ; Pacific, 0 P West America, 52 ; West 

« Fig. 88. Lingual teeth of Sda tumeuia (after Lofls). 
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ludies and 20. The typical epedes shout 20 (CShins, 10 ; 
West America, 4). Low water to 100 fethoms. 

Fossil, 378 species. Chalk—. Britain, France, tto. Ohm. 
Si(b-genera, Drillia, Gray. D. nmbilicata, canal short. 
CUvatula, Lam., canal short, operculum pointed, nucleus m 
the middle of the inner edge. 0. mitra, PI. VII., Fig. 4. 
Tomlla, Sw., canal long ; inner lip callous near suture. T. 

lineata. , , ^ n 

f Olionella, Gray. 0. sinuata, Bom species. P. buccinoides), 
freshwatere, Africa. 

Mangelia, Leach (not Eeeve). Apertural slit at the suture ; 
no operculum, M. tceniata, PI. VII., Fig. 5. Greenland, Britain, 
Mediterranean. 

Bela, Leach. Operculum nucleus apical. B. turricula, PI. 

vn., Fig. 6. . . ™ Trrr 

Defrancia, Millet,* no operculum. I), linearis, PI. VTI.> 

Fig. 7. 

fLachesis, Eisso, L. minima, PI. VII., Fig. 8, apex mam- 
millated ; operculum claw - shaped. Mediterranean, South 
Britain, Japan. In shallow water. 

Daphnella, Hinds. D. marmorata. New Guinea. (Buc. 
junceum. L. clay). 

Borsonia, Edwards. 2 species recent ; tropical seas. Fossil, 
6 species. Tertiary. Europe. 

CiTHAKA, Schumacher. 

Etymology, cithura, a guitar, 

Synonym, Mangelia, Eeeve (not Leach). 

Type, cancellaria citharella, Lam. (cithara striata, Schum.). 
Shell fusiform, polished, ornamented with regular longitudinal 
ribs; aperture linear, truncated in front, slightly notch^ 
behind; outer lip margined, denticulated within; inner lip 
finely striated. Operculum. 

Distribution, above 50 species of this pretty little genus were 
discovered by Mr. Cuming in the Philippine Islands. 

Family V. — ^VoLirriDiB. 

Shell turreled, or convolute; aperture notched in front; 
columella obliquely plaited. No operculum. 

Animal with a recurved siphon : foot very large, partly hiding 
the shell ; mantle often lobed and reflected over the shell ; eyes 


• According to Mr. 8. Hanley, Dsfeemeia if aynonysMOi ivitb Mtmgsks* 
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on the tentacles, or near their base. Lingual ribbon linear; 
mchi$t toothed ; pleurce, unarmed. 



Fig. 89.* 


VOLUTA. L. Volute. 

Type^ V. musica, PI. VII., Pig. 9. 

Synonyms, Oymbiola, Harpula, Sw. Volutella, D’Orbigny. 
Scapha, &c., Gray. 

ShfU yentrioose, thick; spire short, apex mammillated ; 

aperture large, deeply notched in hont ; colu- 
mella with several plaits. F. musica and a few 
others have a small operculum. 

Animal eyes on lobes at the base of the ten- 
tacles ; siphon with a lobe on each side, at its 
base ; lingual teeth 3-cusped (Pig. 90). 

F. vespertilio and hehresa fill the nuclei of 
their spires with solid shell. F. braailiana 
forms nidamental capsules 3 inches long. 
(D’Orbigny.) In F. angulata the mantle is 
produced into a lobe on the left side, and oyer- 
Fig. Valuta the shell. 

(Wilton). Distribution, 70 species. West Indies, Cape 
Horn, West Afiica, Australia, Java, Ohili. 

Fossil, 60 species. Chalk — . Inia, Britain, Prance, &o. 
Sub^genera, Volutilithes, Sw. Spire pointed, many-whorled, 
columella plaits indistinct. F. spinosus, PI. VII., Pig. 10. 

Living, 1 species (F. abyssicola), dredged at 132 fathoms ; off 
the Cape. (Adams.) 

Fossil, Eocene. Britain, Paris. 

Scaphella, Sw. Pusiform, smooth* 

- Example, V. inagellaiuca. 

•F4g.8e. r.iMMrta,l4aii.|AtuttaU«. (From Qtiojr and OaliBarl) 
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Fosetl, Y. Lamberti, Crag, Srtffolk. 

Melo, Brod. Large, oval ; spire sbort. 

Type, M. diadema, PL YU., Fig. 11. New Guinea, 8 species. 

Cyaiba, Broderip. Boat-shell. 

Synonym, Yotus (Adans.), Gray. 

'Type, 0. proboscidalis, PI. YII., Fig. 12, 
and Fig. 91 (= Y. cymbium, L.). 

SMI like voluta ; nucleus largo and 
globular; whorls few, angular, forming a 
flat ledge round the nucleus. 

The foot of the animal is very large, and 
deposits a thin enamel over the under side 
of the shell. It is ovo-viviparous, and 
the young animal is very large when born ; 
the mtcleue becomes partly concealed by the 
growth of the shell. 

Distribution, 10 species. West Africa, 

Lisbon. 

g. 91. Cjpnha, 



Mitra, Lam. Mitre-shell. 

Synonyms, Turris, Montfort. Zierliana, Gray. Tiara, Sw. 

Types, M. episcopalis, PI. YII., Fig. 13. M. vulpeoula 
Fig. 14. 

Shell fusiform, thick ; spire elevated, acute ; aperture small, 
notched in front ; columella obliquely plaited ; operculum very 
small. 

The animal has a vciy long proboscis; it emits a purple 
liquid, having a nauseous odour, when irritated. The eyes are 
placed on the tentacles, or at their base. Bange, from low 
water to 15 fathoms, more rarely in 15—80 fathoms. 

Distribution, 420 species. Philippines, India, Bed Sea, 
Mediterranean, West Africa, Greenland (1 species), Paoiflc, 
West America. The extra-tropical species are minute. Jf. 
Greenlandica and M, Cornea (Mediterranean species) are found 
together in the latest British Tertiaries. (Forbes.) 

Fossil, 90 species. Chalk — .. India, Britain, France, ^c. 

Sub-genera, Imbricaria, Schum. (conoelix, Sw.) 

V Shell cone-shaped. I. conica, PI. YII., Fig. 15. 

Cylindra, Schum. (MitroUa, Sw.) 

Shell olive-shaped. 0. crenulata, PI. YII., Fig. 16. 
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VoLTAEU, Lam. 

Etymology i voiva, a wrapper. 

Type^ y. buUoides, PL VII., Pig. 17. 

ShtU oylindrical, conyolute : spire minute ; aperture long and 
narrow ; columella with three oblique plaits in front. 

Distribution y 29 species, tropical seas. 

Fossily 5 ? species. Eocene. Britain, Prance. 

Mahgihella, Lam; 

Etymology y dimmutiye of margOy a rim. 

Synoi^ymsy Porcellana (Adans.), Gray. Persicula, Schum. 

Types, M. nubeculata, PI. VII., Pig. 18. M. persicula, 
Pig. 19. 

Shell smooth, bright; spfro shoi’t or concealed; aperture 
truncated in front ; columella plaited ; outer lip (of adult) with 
a thickened margin. 

Animal similar to cypraoa. 

Distrihutiony 139 species. Tropical, West Indies, Brazil, 
Mediterranean (1 small species). West Africa, China, Australia. 

Fossily 30 species. .Eocene — . Prance, &c. 

Suh^genuSy Hyalinay Schum. Outer lip scarcely thickened. 

Type, Yoluta pallida, Montfort, West Indies. 

Pamily VI.— CYPBJEiDiE. Cowries. 

Shell convolute, enamelled ; spire concealed ; aperture narrow, 
channelled at each end ; outer lip (of adult) thickened, inflected. 
No operculum. 

Animal with a broad foot, truncated in front ; mantle expanded 
on each side, forming lobes, which meet over the back of tho 
shell ; these lobes are usually ornamented with tentacular fila- 
ments ; eyes on the middle of the tentacles or near their base ; 
branchial plume single. Lingual ribbon long, partly contained 
in the visceral cavity ; rachis 1 toothed ; uncini 3. In Ovulum 
the teeth are 2. 1. 2. the outermost broad, with pectinated 
margins. Lov^n describes tho Cypreeidee as having a short, non- 
retractile muzzle, and places them between the Natkidoe and 
LwmllaTia, The cowries inhabit shallow water, near shore, 
feeding on zoophytes. 


Oypbjba, L. Cowry. 

Etymology y Cypris, a name of Venus, 

Typesy C. tigris, 0. mauritiana PI. Vn., Pig. 20. 
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SMI Ycntricoso, convolute, covered vdtli ahining enamel ; 
spire concealed; aperture long and 
narrow, with a short canal at each 
end ; inner lip crenulatcd ; outer lip 
inflected and crenulated (lingual 
uncim similar). 

The young shell has a thin and 
sharp outer lip, a prominent spire, 
and is covered with a thin epidermis 
(Fig. 92). When full-grown the 
mantle lobes expand on each side, 
and deposit a shining enamel over 
the whole shell, by which the spire 
is entirely concealed. There is usually 

Fig. 02. Cijiiraa^ a liiiG of paler colour, which indicates 
young.* where the mantle lobes mot. Cyprasa 
unnulm is used by the Asiatic Islanders to adorn their Fig. 03 . 
dress, to weight thoir fishing-nets, and for barter. t 

Specimens of it were found by Dr. Layard in the ruins of 
Nimroud. The money-cowry ((7. ononda) is also a native of the 
Pacific and Eastern seas ; many tons weight of this little shell 
are annually imported into this country, and again exported 
for barter with the native tribes of Western Afiica ; in the year 
1848 sixty tons of the money- cowry were imported into Liver- 
pool. Mr. Adams observed the pteropodous fry of (7. onnwZtw, 
at Singapore, adhering in masses to the mantle of the parent, 
or swimming in rapid gyrations, or with abrupt jerking move- 
ments by means of their cephalic fins. 

Diatribution^ 160 species. In all warm seas (except east 
coast South America P), but most abundant in those of the old 
world. On reefs and under rocks at low water. 

Foaatl, 84 species. Gialk — . India, Britain, Fran ce, &c. 

Suh-genera* CyprovuUiy Gray. C. Capensis, PI. VII., Fig. 21. 
Apertural plaits continued regularly over the margin of the 
canal. 

Lvponiat Gray. 0. algo6nsis, PI. VII., Fig. 22. Inner lip 
irreg^arly plait^ in front. 

Trivia^ Gray. 0. europsea, PI. VII., Fig. 23; Fig. 93, and 
16, B. Small shells with strise extending over the baok^ 
( Undni : 1st denticulate, 2, 3, simple,) 




• Fig. 03. Cgpraa tutudinariOt L., young, China. 

t ilg.08. 7Hvta£Wr<^a,Mont. Froni the** British MoUusoa,” by Hem. VortM 
and Hanley. > 
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Distribution^ 30 opeoies* Oreenland, Britain, Wost Indies, 
Cape, Australia, Pacific, West America. 

Ebato, Bisso. 

Etymology i Erato, the muse of love -songs and mimicry. 

Type, E. leevis, PI. VII., Fig. 24. 

• Shell minute ; like marginella; lips minutely crenulated. 

Animal like trivia. 

Distribution, 11 species. Britain, Mediterranean, West Indies, 
China. 

Fossil, 2 species. Miocene — . Franco, Britain (Crag). 

OvuLXTM, Lam. 

Etymology, diminutive of ovum, an egg. 

Synonym, Amphiceras, Gronov. 

Types, 0. Ovum, PL VII., Fig. 25. 0. gibbosa and verrucosa. 

Shell like cyprosa ; inner lip smooth. 

Distribution, 36 species. Warm seas. West Indies, Britain, 
Mediterranean, China, West America. 

Fossil, 11 species. Eocene — . Franco, &c. 

Sub-genus, CaJpuma, Leach. 0. volva (“the weaver’s 
shuttle ”). Aperture produced into a long canal at each end. 
Foot narrow, adapted for walking on the round stems of the 
gorgonice, &o., on which it feeds. C, patula inhabits the south 
coast of Britain, it is very thin, and has a sharp outer lip. 

Calpurnus, Montfort (name) = Ovulum verrucosum. 

Volva (Fleming) = Ovulum patulum {Calpurna, Leach). 

Radius (Montfort) Schum. = Ovulum volva 

Section B. Holostomata. Sea-Snails. 

Shell spiral or limpet-shaped ; rarely tubular or multivalve : 
margin of the aperture entire; operculum, homy or shelly, 
usually spiral. 

Animal with a short non -retractile muzzle ; respiratory siphon 
wanting, or formed by a lobe developed from the neck (Fig. 68), 
giUs pectinated or plume-like, plac^ obliquely across the back, 
or attached to the right side of the neck ; neck and sides fre- 
quently ornamented with lappets and tentacular filaments. 
Marine or fresh- water. Mostly phytophagous.* 

* These “sections’* are not very satisfactory, but they are hotter Uum any others 
yet pn^poaed, and they are convenient on account of the great extent of the oitler 
~ •tfMSotiranehiata, Katica and tcalaria liavo a retractile proboscis. Ih'rma has a 

etched aperture, and aporrhcUa, a cazud. 
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Family I.~Natioidje:. 

Shell globular, few-wborled ; spire, small, obtuse ; aperture 
semi-lunar ; lip acute ; pillar often callous. 



Pig. 04. Natica monilifera (Wilton). 


Anim al with a long retractile proboscis ; lingual ribbon linear ; 
rachis 1 toothed; nncini 3 (as in Fig. 94); foot very large; 
mantle-lobes largely developed, hiding more or less of the shell. 
Species all marine. 

Natica (Adans.), Lamarck. 

Synonym^ Mamilla, Schm. Cepatia, Gmy. Nacca, Risso. 

Tyjpey N. canrena, PI. VIII., Fig. 1. 

Shell thick, smooth ; inner lip callous ; umbilicus large, witli 
a spiral callus ; epidermis thin, polished ; operculum sub-spiral. 

Ammal blind; tentacles connate 
with a head veil ; front of the largo 
foot provided with a fold (mefitum), 
reflected upon and protecting the head ; 
operculigerous lobe large, covering 
part of the shell ; jaws homy; lingual Fig. 95. Natica,’* 

ribbon short ; branchial plume single. 

The coloured markings of the naticre are very indestructiblo ; 
they are frequently preserved on fossils. The natica frequent 
sandy and gravelly bottoms, ranging from low water to 90 
fathoms (Forbes). They are carnivorous, feeding on the smaller 
bivalves (Gould), and are themselves devoured by the cod and 
haddock. Their eggs are agglutinated into a broad and short 
spiral band, very slightly attached, and resting free on the 
sands. 

DUtribution^ 197 species. Arctic seas, Britain, Mediterranean, 
Caspian, India, Australia, China, Panama, ^iVest Indies. 

FoBsil, 260 species. Devonian — . South America, North 
America, Europe, India. 

Suh'-genera, FaticopaiSf M*Coy. N. Phillipsii. Shell imper- 
forate ; inner lip very thick, spreading ; operculum shelly 
(British Museum). Carb. limestone, 7 species. 

• Fig. 95. JVWica Aldcri, Foi bes. From an original drawing, commnnicated \xf 
Joalius Alder, Esq 
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Operculum^ homy* 

*Neverita, Eisso. N. Alderi. Fig. 95. 

Lxinatia^ Gray. N. AmpuUaria. Perforation simple ; epider- 
mis dull, olivaceous. Northern seas. 

Globulus, J. Sby. (Ampulina, Desliayesnot Bl.) N. Sigaretina. 
PI. Yin., Fig. 2. Umbilicus narrow (rimate), lined by a thin 
callus. 

Fossil, Eocene. Britain, Paris. 

FoUnices, Montfort (naticella. Guild.), N. mammilla. SboU 
oblong ; callus very large, filling tbe umbilicus. 

Cemina, Gray, N. fluctuata. PI. VIII., Fig. 3. Globular, 
imperforate ; inner lip callous, covering pai‘t of the body- whorl. 

Naticella, Muller. 19 species. 

Fossil, Trias, S. Oassian. 

Deshayesia, Baulin 

Miocene, Franco. Some additional species havo been found 
with a similar oblique aperture and connigated inner lip. 
Baron Byckholt has described a species (7). FauUni), from the 
Devonian, Belgium. The relation of the genus is uncertain. 

Naticella, Munster. 

This genus, abounding in tho Trias of St. Cassian, has been 
referred to Natica by D’Orbigny. A characteristic species 
occurs in the green-sand of Blackdown, and has been named 
Natica carinata, J. Sby. (Narica, D’Orbigny.) It is exactly 
intermediate between Narica (p. 237) and Fossarus (p. 253), and 
appears to form with them a little group nearly related to 
Lacuna (p. 255). 

SiaARETUS (Adans.), Lamarck. 

Synonyms, Cryptostoma, Bl. Stomatia, Browne. 

Type, S. haHotoIdes. PI. YIII., Fig. 4. 

Shell striated; ear-shaped ; spire minute : aperture very wide, 
oblique (not pearly) ; operculum minute, homy, sub-spiiul. 

The flat species are entirely concealed by the mantle when 
living; the convex shells only partially, and they have a 
yellowi^ epidermis. The anterior foot lobe {mentum) is enor- 
mously developed. 

JMribution, 31 species. West Indies, India, China, Pom. 

Wosiil, 10 species. Eocene — . Britain, France, South Ameiioa. 

Sv^h^us. Naiicinu, Gray. N^ papilla, PI, YIII., Fig. 3. 
8&dl vmtricose, thin, perforated. West Indies, Bed Sea, China, 
Australia, Tasmania. Eocene, Paris. 
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Lamellabia, Montagu. 

Etymology i lamella^ a thin plate. 

Synonymst Marsenia, Le ach. Coriooella, Bl. 

Type, L. perspioua. PI. VIII., Fig. 6. 

Shell ear-shaped ; thin, pellucid, fragile ; spire very small ; 
aperture large, patulous ; inner lip receding. No operculum. 

Animal mucih larger than the shell, which is entirely con- 
cealed by the reflected margins of the mantle ; mantle non- 
retractile, notched in front; eyes at the outer bases of the 
tentacles. Lingual uncini 3, similar ; or one very large. 

Distribution, 10 species. Norway, Britain, Mediterranean, 
New Zealand, Philippines. 

Fossil, 2 species. Pliocene—. Britain (Crag). 

Naeica, Eecluz. 

Synonyms, Yanicoro, Quoy. Merria, Gray. Leuootis, Sw. 

Type, N. cancellata. PI. VIII., Fig. 8. 

Shell thin, white, with a velvety epidermis ; ribbed irregularly 
and spirally striated ; axis perforated ; operculum very small, 
thin. 

Animal eyes ai the outer base of the tentacles ; foot with 
wing-like lobes. 

Distribution, 26 species. West Indies, Nicobar, Vanikoro, 
Pacifle. 

Fossil 4 species, Gault — . (B’Orbigny.) Britain, France. 

Veltjtina, Fleming. 

Etymology, velutinus, velvety (from veil us, a fleece). 

Type, V. Irovigata. PI. VIII., Fig. 7. 

riff. 96. Velutina litvigata (Wariiigtoo). 

Shell thin, with a velvety epidermis; spire small; sutuxo 
deep; aperture very large, rounded; peristome continuous, 
thin. No operculum. 

Animal witl^ a large oblong foot ; margin of tne mantle 
developed all round, and more or less reflected over the shell; 
gills 2 ; head broad ; tentacles subulate, blunt, &r apart ; ^res 
on prominences at their outer bases. Carnivorous. TiiT>gT^ii.| 
dentition (Fig. 96). It resembles that of trivia (Fig. 16, B). 
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DuMlMorti 4 species. Britain, Norway, North America, 
loy Sea to Kamtschatka. 

FoBtU^ 3 species. Pliocene—. Britain. 

Buh^^genw, Otina (Gray). Y. otis. 

8hdl minute, ear-shaped. 

Animal with a simple mantle, and very short tentacles. 
West and south-west British coast ; inhabiting chinks of rocks, 
between tide-marks. (Forbes.) 

Velutina inhabits the laminarian zone, and ranges to iO 
fkthoms. F. lasvigata is sometimes brought in on the fishermen's 
lines (off Northumberland), generally adhering to Alcyanium 
digitatum (Alder). Dr. Gould obtained it from the stomach of 

Cbyptooella. H. and A. Adams, 1853. 

Shell thin, pellucid, calcareous ; spire small ; aperture large. 

F avtt. v H.* — PYEAMIDELLn)^. 

Shell spiral turreted ; nucleus minute, sinistral ; aperture 
small ; columella sometimes with one or more prominent plaits; 
operculum homy, imbricated, nucleus internal. 

Animal with broad, ear-shaped tentacles, ofteix connate; 
eyes behind the tentacles at their bases ; proboscis retractile ; 
foot truncated in front ; tongue unarmed. Species all marine. 
They are very numerous in the Japanese seas. 

Several genera of fossil shells are provisionally placed in 
this order, &om their resemblance to eulima and chemnitzia,* 
Tomaiella, usually placed in or near this family, is opieiho- 
hranchiate, 

Pyeamidella, Lam. 

Etymology i diminutive of pyramUf a pyramid. 

Synonyms, Obeliscus. Humphrey. (P. dolabrata. PI. VIIL, 
Fig. 11.) Syrnola, Adams, 1860. 

Type^ P. auris-cati. PI. VIII., Fig. 10. 

Shidl slender, pointed, with numerous plaited or level whorls ; 
apex sinistral; columella with several plaits; lip sometimes 
farrowed internally ; operculum indented on the inner side to 
adapt it to the columellar plaits. The shell of the typical 
pyramidellse bears some resemblance to cancellaria, 

• «T3ia Pyramidettida present subjects of much interest to the student of extinct 
moiliiscft; numerous forms, bearing all the aspect of being members of this family, 
oooor among the fossils of even the oldest stratified rooks. Many of them axe gigeatio 
oonwmed with existing species, and the group, as a whole, may be regarded rather as 
q^pertaining to past ages than the present epoch.*’— /VTrdsr. 
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DUtributUm^ 111 f^oiee. West Indies, MauTitins, Ansfaralia. 

FoB$ilt 12 species. Chalk — • France, Britain. 

Obostomia, Fleming, 1824. 

Etymology, odous, a tooth, and itoma, month. 

Type, 0. plicata. PI. YITI., Fig. 12. 

Shell subulate or ovate, smooth; apex sinistral; aperture 
ovate; peristome not continuous; columella with a ri^glo 
tooth-like fold ; lip thin ; operculum homy, indented on ^e 
inner side. 

Diatrihution, P species. Britain, Mediterranean, Bed Sea, 
Australia. 

Foaail, 16 species ? Eocene — . Britain, France. 

Very minute and smooth shells, having the habit of risaoce, 
and like them sometimes found in brackish water. They range 
from low water to 40 fathoms. The animal is undistinguishable 
from chemnitzia. 


Ohemnitzia, D’Orbigny, 

Etymology, named in honour of Chemnitz, a distinguished 
conchologi^ of Nuremburg, who published seven volumes in 
continuation of Martini’s “ Conchylien^cahinet,** 1780-95. 

Synonyms, Turbonilla, Bisso. Parthenia, Lowe, Pyramis and 
Jominea, Br. Monoptigma, Lea, part. Amoura, MoUer. 

Type, C, elegantissima. PI. Till., Fig. 13. 

SAeZZ slender, elongated, many-whorled ; whorls plaited; 
apex sinistral ; aperture simple ; ovate ; peristome incomplete ; 
operculum homy, sub-spiral. 

Animal head very short, furnished with a long, retractile 
proboscis; tentacles triang^ar; eyes immersed at the inner 
angles of the tentacles; foot truncated in front, with a distinct 
mmtum* 

IHstribution, 32 species. Britain (4 species), Norway, Medi- 
terranean. Ptobably world-wide. Bange from low water to 
90 fathoms. 

Fossil, 240 species. Silurian — . Britain, France, &o. 

The **melaiii8e” of the secondary rocks are provisionally 
referred to this genus. Those of the palseozoio strata to 
loxonma» 

Suh^gentra, Evlifnella, Forbes. E. soillse, Scacohi. 4 British 
fpeoies. Shell smooth and polished; columella simple; apex 
linistral. 

Stylcpsis (Adams, 1860) ^mucdi resembles and is probably 
synonymous with this sub-genius. 
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Extliha, Bisso, 1826. 

Etymology y eulimia, Tayenous hunger 

Synonym^ Pasithea, Lea. 

Type, E. polita. PI. VIII., Pig. 14. , 

8hdl small, white, and polished; slender, elongated with 
numerous level whorls; obscurely; marked on one side by a 
series of periodic mouths, which form prominent ribsintemaUy ; 
apex acute ; aperture oval, pointed above ; outer lip thickened 
mtomally ; inner lip reflected over the pillar ; operculum 
homy, sub-spiral. 

* Animal tentacles subulate, close, with the eyes immersed at 
their posterior bases ; proboscis long, retractile ; foot truncated 
in flx>nt, mentum bilobed; operculum lobe winged on each 
side; branchial plume single; mantle with a rudimentary 
siphonal fold. 

The eulimse creep with the foot much in advance of the head, 
which is usually concealed within the aperture, the tentacles 
only protruding. (Forbes.) 

Bietribution, 49 species. Britain, Mediterranean, India, 
Australia, Pacific. In 5 — 90 Mhoms water. 

FomU, 40 species. Oarb. ? — . Britain, Prance, Ac. 

Suh-genua» Niso, Bisso (= BoneUia, Deshayes), N. tere- 
beUatus, Lam. species. Axis perforated. 

Fossil, 3 species. Eocene—. Paris. 

Distribution, 6 species. China, West America. (Cuming.) 

Monoptigma, Lea. 

Synonyms, Melanioides, Lea = M. striata. Gray (name only). 

Shell like Chemnitzia, rather fusiform, spir^ly grooved ; 
columella slightly folded, with a sinus at the base. 

Distribution, 12 species. Indo-Paciflc. 

Menestho, Mdller (Turbo albulus, Pabr. Greenland) v. 
Chemnitzia. 


Aolis, Lov6n. 

E ymciogy. A, without, hleis, a projection. 

Synonym, Alvania, Loach (not Bisso). 

Type, A. supranitifla. Wood. A. ascaris, Turt. PL IX., 
Pig. 4. 

SheU minute, like turritella ; spirally striated ; aperture oval ; 
cuter lip prominent; axis slightly rimate; operculate; apex 
ainiatraL 
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Animal with a long retractile proboscis ; tentacles close 
together, slender, inflated at the tips; eyes immersed at the 
bases of the tentacles ; operculum lobe ample, Tinsymmetrical ; 
foot truncated in front. Banges to 80 fathoms water. 5 Briti^ 
species, Norway. 

Fosaih ? species. Pliocene — . Britain (Crag). 

Styloptygma, Adams. 1860. 

/SMZpupiform, semi-transparent; with slightly convex whorls. 
Aperture sub-quadrate. 

Myonia, Adams. 

Shell ovate, turreted ; white, thin, with slightly convex 
whorls* Aperture oblong. 

Leuootina, Adams. 

Shell like last, but with last whorl ventricose ; with minute 
dots, 

Stilifee, Brod. 

Example^ S. astoricola. PI. VIII., Fig. 15. 

Synonym] Stylina, Fleming. 

Shell hyaline, globular or subulate, apex tapering, styliform, 
nucleus sinistral. 

Animal with slender, cylindrical tentacles, and small sessile 
eyes at their outer bases ; mantle thick, reflected over the last 
whorls of the shell ; foot large, with a frontal lobe. Branchial 
plume single. Attached to the spines of sea-urchins, or immersed 
in living star-flshes and corals. 

Distribution, 16 species. West Indies, Britain, Philippines, 
Gallapagos, Pacific. 

Loxonema, Phillips. 

Etymology, loxos, oblique, and nema, thread; in allusion to 
the striated surface of many species. 

, Type, 1j. sinuata, U. Devonian, Petherwin. 

Shell elongated, many-whorled ; aperture simple, attenuated 
above, effused below, with a sigmoidal edge to the outer lip. 

Fomi7, 76 species. L. Silurian— Trias. North America, Europe. 

Maoeooheilus, Phillips. 

EtyrMlogy, rmcfros, long, and cheilos, lip. 

Syrumym, Polyphemopsis, Poftlock. 

Shell thick, ventricose, buocinoid; apertiiro simple, efftise 

M 
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below; outer lip ibin, inner lip wanting) columella oallouS) 
sligktly tortuous. 

Type, M. aroulatus, Soblotheim species, Devonian. Eifel. 

DiatrihuUon, 1 species (M. Japonicus), Korea Straits. 

Fossil, 12 species. Devonian — Carboniferous. Britain, 
Belgium. 

Eamily III. — Ceeithiadje. Cerites. 

Shell spiral, elongated, many-wborled, frequently varicose ; 
aperture channeled in front, with a less distinct posterior canal ; 
lip generally expanded in the adult ; operculum homy and 
spiral. 

Animal with a short muzzle, not retractile ; tentacles distant, 
slender; eyes on short pedicels, connate with the tentacles; 
mantle-margin with a mdimentary siphonal fold; tongue 
armed with a single series of median teeth, and three laterals 
or uncini. Mr. Wilton has examined the dentition of four 
Cerithiadce; the teeth are broad, as in Melaniadce, with incurved 
and dentated summits. In Cerithidium the median teeth are 
slender with minute hooks. Halitat* Marine, estuary, or fresh 
water. 

Cebithiitm (Adans.), Bruguiere. 

Etymology, ceration, a small horn. 

Type, 0. nodulosum. PI. VIII., Fig. 16. 

Shell turreted, many-whorled, with indistinct varices ; aper- 
ture small, with a tortuous canal in front ; outer lip expanded ; 
inner lip thickened; operculum horny, paucispiral. PI. VIII., 
Fig. 16.* 

Distribution, 136 species. World- wide, the typical species 
tropical. Norway, Britain, Mediterranean, West Indies, India, 
Australia, China, Pacihc, Qallapagos. 

Foseil, 460 species. Trias — . Britain, France, United 

States, &c. 

Sub-genera. Bhinodavis, Sw. C. vertagus. Canal long, 
bent abruptly ; operculum, sub-spiral. 

Bittium, Leach. C. reiiculatum, PI. Ym., Fig. IT. Small 
northern species, ranging from low water to 80 fathoms. 

Triforis, Deshayes. 0. perversum, PI. Vm., Fig. 18. 30 
species. Norway— -Australia. 

FosHl, Eocene—. Britain, France. 

Shell sinistral ; anterior and posterior canals tubular. The 
third canal is only accidentally present, forming part of a 

TBlix. 

Oerithiopsis, Forbes. C. tuherculare, Britain. 
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Shell like hiUium; proboscis retractile; operculum pointed, 
nucleus apical. Bange 4 — 40 fathoms. 

POTAMIDES, Brongniart. Fresh- water Cerites. 

Etymology f potamosy a river, and idee, patronymic termination. 

Type^ P. Lamarckii, Brong. (= Cerit. tuberculatum, 
Brard.) 

Example^ P. mixtus. PI. VIII., Fig. 19. 

Synonyms^ Tympanotomus, Klein, C. fuscatum, Africa. 
Pirenella, Eisso, 0. mammillatum, PI. VIII., 

Fig. 22. 

Shell like cerithium, but without varices in 
the very numerous typical fossil species ; epi- 
dermis thick, olive brown ; operculum orbicular, 
many-whorled. 

Distribution y 41 species. California, Africa, 

India. In the mud of the Indus they are 
mixed with species of ampullariay vtnus^ 
purpura^ ostrea, &c. (Major W. E. Baker.) 

Fossil (species included with cerithium) ^ 

Eocene—. Europe. 

Suh-genera, Oerithidea, Sw., 0. decollata, 

PI. VIII., Fig. 24. Aperture rounded; lip 
expanded, flattened. Inhabit salt marshes, 
mangrove swamps, and the mouths of rivers ; 
they are so commonly out of the water as to have been taken for 
land-shells. Mr. Adams noticed them in the fresh waters of 
the interior of Borneo, creeping on pontederia and sedges ; they 
often suspend themselves by glutinous threads (Fig. 97). 

Distribution^ India, Ceylon, Singapore, Borneo, Philippines, 
Port Essington. 

Terehralia^ Sw. Cerith. teloscopium, PI. VIII., Fig. 21. 

Shell pyramidal ; columella with a prominent fold-, more or 
less continuous towards the apex ; and a second, less distinct, on 
the basal front of the whorls (as in nerinosa (Fig. 98). India, 
North Australia. 

* jT. telescopium ip so abundant near Calcutta as to be used for 
boming into lime ; great heaps of it are first exposed to the sun, 
to kill the animals. They have been brought alive to England. 
(Benson.) 

PyrazuB, Montfort. Cerit. palustre, PI. VUI., Fig. 20. 

Shell with numerous indistu^ct varices ; canal straight, often 
tubular ; outer lip expanded. India, North Australia. 

* C. obtwot Lam. sp. copied from Adams. 
m2 
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Oeritli. radulum and granulatum of tho West African riTors 
approadi very near the fossil potamideB, but they have numerous 
yarioes. 

Lampanxa, Gray (batillaria, Cantor). Oerith. zonale. PL 
Vm., Fig. 23. 

Shell without varices, canal straight. Chusan. 

The fossil potamidea decussatuBf Brug., of the Paris baf.'m, 
resembles this section, and retains its spiral red bands. 

i, Defrance. 

Etymology^ nereisy a sea-nymph. 

ExamplCy N. trachea. Fig. 98. 

Shell elongated ; many-whorled, nearly cylindrical ; 
aperture channeled in front ; interior with continuous 
ridges on the columella and whorls. 

Foaaily 150 species. Inf. oolite — U. chalk. Britain, 
Prance, Germany, Spain, and Portugal. They are 
most abundant, and attain the largest size to tho 
south ; and usually occur in calcareous strata, asso- 
ciated with shallow- water shells. (Sharpe.) 

Suh-gifnera, 1. Nerincea, Folds simple: 2 — 3 on 
the columella ; 1 — 2 on the outer wall ; columella solid, 
or perforated. Above 50 species. 

2. Nerinella (Sharpe), columella solid ; folds simple ; 
columellar, 0 — 1 ; outer wall, 1. 

3. Trochalia (Sharpe), columella perforated, with 
one fold ; outer wall simple, or thickened, or with one 
fold; folds simple. 

4. Ptygmatis (Sharpe), columella solid or perforated. 
Fig. 98.* usually with 3 folds ; outer wall with 1 — 3 folds, some 

of them complicated in form. 

FFastigiella, Eeeve. 

Typty F. carinata. Reeve. 

Shell like turriteUa; aperture with a short canal in front 
(Chiming Museum, and British Museum). 

Fomly Eocene. Paris [Cerithium rugoaumy Lam.). 

Apoeehais, Aldrovandus. 

Etymology y aporrhaie (Aristotle), “ spout-shell,” from aporrhoo, 
to flow away. 

• Fig. 98. Neruueatraeheay Deal., partly ground down to show the tom of the 
liittdor. Bath oolite, Eanville. Communicated by John Monla, Esq. 
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Synonymy Clienopus*, Philippi. 

TypOy A. pes-pelecani. PI. IV., I’ig. V, and Fig. 99. 

Shell with an elongated spire ; whorls numerous, tuberculated; 
aperture narrow, with a short canal in front ; outer lip of the 
adult expanded and lobed oi digitated; operculum pointed, 
lamellar. 

Animal with a short broad muzzle; tentacles cylindrical^ 
bearing the eyes on prominences near their bases, outside; 
foot short, angular in front; branchial plume single, long; 



Fig. 99.* 


lingual ribbon linear; teeth single, hooked, denticulated; 
uncini 3, the first transverse, 2 and 3 claw-shaped (Fig. 100). 
The dentition of Aporrhaia is most like Stromhua and Carinaria ; 
and quite unlike ^e Qerilhiadeja with which it has been placed, 



in accordance with the views of Professor Forbes. The animal 
is carnivorous. 

Diatributiony 4 species. Labrador, Norway, Britain, Mediter* 
ranear, West Afnca. Bange 100 fathoms. 

Foaail; see Pteroceras and Bostellaria; above 200 species, 
ranging from the lias to the chalk, probably belong to this 
genus, or to genera not yet constitute. 

• Fig. 99. Aporrfu^ispet-peleantt L., troxa a drawing by Joflnia Alder, Siq., la Um 
« British MoUueca.” , 
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Steijthiolaeia, Lam. 

Etymology i atruthio^ an ostrich (>foot), from the form of its 
aportoe. 

Type, S. straminea, PL IV., Fig. 6. 

Shell turreted ; whorls angular ; aperture truncated in front ; 

columella very oblique ; outer lip prominent in 
the middle, redectod and thickened in the adult ; 
inner lip callous, expanded; operculum claw- 
shaped, curved inwards, with a projection from 
the outer, concave edge (Fig. 101). 

Animal with an elongated muzzle? tentacles 
cylindrical; eye-pedicels short, adnate with the 
riff 101 tentacles, externally; foot broad and short. 
Operculum of (Kiener.) 

struthwiaria. Eistrihutian, 5 species. Australia and New 
Zealand, where alone it occurs sub-fossil. 



Family IV.— -Melaniad^. 

Shell spiral, turreted ; with a thick, dark epidermis ; aperture 
often channeled, or notched in front ; outer lip acute ; operculum 
homy, spiral. The spire is often extensively eroded by the 
acidity of the water in which the animals live. 

AmmaZwith a broad non-retractile muzzle ; tentacles distant, 
subulate ; eyes on short stalks, united to the outer sides of the 
tentacles ; foot broad and short, angulated in front ; mantle- 
margin fringed ; tongue long and linear, with a median and 3 
lateral series of hooked multi-cuspid teeth. Often viviparous. 
Inhabiting fresh- water lakes and rivers throughout the warmer 
parts of the world. 


Melaiha, Lam. 

Etymology, melania, blackness (from melae). 

Type, M. amarula. PL VIII., Fig. 25. 

Synonyms, Thiara, Megerle. Pyrgula, Crist. 

Shdl tumeted, apex acute (unless eroded); whorls orna- 
mented with strice or spines ; aperture oval, pointed above ; 
outer lip sharp, sinuous; operculum subspiral, PL VIU.. 
Fig. 25.* 

Ihstrihution, 361 species. South Europe, India, I^iilippines, 
Pacific Islands. Distinct groups in the southern States of 
North America, 
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Fossilf 25 species. Wealden — . Europe (v. chemnttzia)» 

Stib-genera. Melandtria, Bowdicli. M. fiuininea.* PI. Vlll., 
Pig. 26. Aperture somewliat produced in front; operculum 
with rather numerous whorls. This section includes some ol 
the largest species of the genus, and is well typified by the 
fossil, M, Sowerhil (cerit. melanoides, Sby.), of the Woolwich 
sands. Old World, India, Philippines. 

ViheXf Oken, V. fuscatus, PL VIII., Fig. 29. V. auritus. 
West Ainca. Whorls spirally ridged, or muricated ; aperture 
broadly channeled in front. 

Ceripliasia^ Sw., C. sulcata. North America. Aperture like 
vibex ; slightly notched near the suture. 

HemisinuSi Sw., H. lineolatus. West Indies. Aperture 
channeled in front. 

MelafusuBi Sw, (lo. Lea. Glottella, Gfray.) M. fluviatilis. 
PI. VIII,, Fig. 27. United States. Aperture produced into a 
spout in front. 

Meldtoma, Anthony (not Sw.) M. altilis. 

Shell like anculotus ; with a deep slit at the suture. United 
States. 

Anculotus, Say. A. praemorsus. PI. VIII., Fig. 28. 

Shell globular j spire very short ; outer lip produced. United 
States. 

Amnicola, O. and H. A. isogona. PI. IX., Fig. 23. United 
States ; inhabits the fresh waters of New England, gregarious 
on stones and submerged plants, 

Chilostoma, Desh. M. margmata, Eocene. Paris. Peristomo 
thickened externally, all round. 

Clea, Bens. 0. annesleyi. South India. 

Paludomus, Swainson. 

Etymology, palus, a marsh, and domus, home. 

Synonyms, Tanalia, Gray. Hemimitra, Sw. 

Type, P. aculeatus, Gm. species. PI. IX., Fig. 34. 

Shell turbinated, smooth, or coronated ; outer lip crenulated ; 
olivaceous with dark brown spiral lines. 

Diatribution, 25 species, Ceylon (Himalaya P) in the moun- 
tain-streams, sometimes at an elevation of 6,000 feet. The 
Himalayan species {melania conica. Gray, hemimitra retuaa, Sw., 
and several others), referred to this genus, have a conoentno 
operculum, likejpoZudina. 

• 13iJf is a good leotion of mdama, tut Mr. Qmy’a < jT>e doei not well repieoMit it, 
being more like a pirma in the form of ite aperture. 
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Melanofsis, Lam. 

Ty^y M. bncdnoides, M. costata. PL VIII., 80. 

. body-whorl elongated; spii*e short and pointed; aper- 
ture distinctly notched in front ; inner lip callous ; operculum 
eub-spiral. 

DUtrihutiony 21 species. Spain, Asia Minor, New Zealand. 

. Fossily 25 species. Eocene — . Europe. 

. Sub-genus, Firena, Lam, (faiinus, Montfort) P. atra. PL 
Vill., Figi 31. Spire elongated, many-whorled ; outer lip of 



Fi^?. 102. Ihrcna alra. (Wilton.) 


the adult produced. Tooth 3. 1. 3, as in Fig. 102. 

Distribution, 4 specic.s ? South Africa, Madagascar, Ceylon, 
Philippines. 


Family V.— TuBBiTELLiLiE. 

Shell tubular, or spiral ; upper part partitioned off; aperture 
simple ; operculum homy, many-whorled. 

Anirml with a short muzzle ; eyes immersed, at the outer 
bases of the tentacles ; mantle-margin fringed ; foot very short ; 
branchial plume single; tongue armed; dentition 3. 1. 3. 

Tubbitella, Lam. 

Etymology, diminutive of turris, a tower. 

Synonyms, Terebellum, Torcula, Zaria, and Eglisia (Gray.) 

Type, T. imbricata. PL IX., Fig. 1. 

Shell elongated, many-whorled, spirally striated; aperture 
rounded, margin thin ; operculum horny, many-whorled, with 
a fimbriated margin. 

Animal with long, subulate tentacles ; eyes slightly promi- 
nent ; foot truncated in front, rounded behind, grooved beneath; 
branchial plume very long; lingual ribbon minute; median 
teeth hooked, denticulated ; uncini 3, serrulated. Carnivorous ? 

Distribution, 73 species. World- wide. Banging from the 
Laminarian Zone to 100 fathoms. West Indies, United States, 
Britain (1 species), Iceland, Mediterranean, West Africa, China, 
Australia, West .^erica. 

Fossil, 172 species. Neocomian— . Britain, &o., South 
America, Australia, Java. 
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Sul-genefu. Protfit De£r., P. cathedrali^, PI. IX., Pig. 3, 
aperture truncated below. . 

Meaalia^ Gray, M. sulcata (var.), PI. IX., Fig. 2. Greenland 
—South Africa. 

Fossili Eocene. Britain, France. 

C.ECUM, Fleming. 

8yn(yiiymSy Comiculina, Munster. Brochus, Broun. Odontl- 
dium, Phil. 

Type, C. trachea, PI. IX., Fig. 5. Young species. Fig. 6. 

Shell at first discoidal, becoming decollated when adult; 
tubular, cylindrical, arched; aperture round, entire; apex 
closed by a mammillated septum. Operculum homy, many- 
whorled. Lingual teeth, 0 ; uncini, 2, the inner broad and 
seiTulated. 

Distribution, Britain, 11 species, 10 fathoms. Mediterranean. 

Fossil, 4 species. Eocene — . Britain, Castelarquato. 

Vermetus, Adanson. Worm-shell. 

Synonyms, Sii)honium, Gray. Serpuloides, Sassi. 

Types, V. lumbricalis, PI. IX., Fig. 7. 

. Shell tubular, attached; sometimes regularly spiral when 
young ; always irregular in its adult growth ; tube repeatedly 
partitioned oflT; aperture round; operculum circular, concave 
externally. 

Distribution, 31 species. Portugal, Mediterranean, Africa, 
India. 

Fossil, 12 species. Noocomiun— . Britain, France, &c. 

f Sub-yenus, Spiro(jlyplm6,'D\x\\A, S. spirorbis Dill wyn species, 
iiTegularly tubular ; attached to other shells, and half buried 
in a furrow which it makes as it grows. Perhaps an annelide f 

Petaloconchus, sculpturatus, Lea, 1843. 

Miocene, United States, St. Domingo, South Europe. 

Shell with two internal ridges running spirally along the 
columella, becoming obsolete near the apex and aperture. 

SiLIQUAEIA, Brug. 

Etymology, siltqm, a pod. 

Typo, S, anguina, PI. IX., Fig. 8. 

Shell tubular ; spiral at first, irregular afterwards ; tube with 
a continuous longitudinal slit. 

Distribution, 8 species. Mediterranean, North Australia. 
Found in sponges. 

7, 10 species. Eocene — , France, -^o. 

m3 
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ScALAKiA, Lam. Wentle-trap. 


Etymology i scxHaru^ like a ladder. 

Ty^ty S. pretiosa, PI. IX., Fig. 9. (= T. soalaris, L.) 

Bhtll mostly pure wMte and lustrous; turreted; xnany- 
wHorled; whorls round, sometimes separate, ornamented with 
numerous transverse ribs ; aperture round ; peristome conr 
tinuous; operculum homy, few-whorled. 

Animal with a retractile proboscis-like mouth; tentacles 
close together, long and pointed, with the eyes near their outer 
bases ; mantle-margin simple, with a rudimentary siphonal 
fold ; foot obtusely triangular, with a fold [mentum) in front. 
Lingual dentition nearly as in hulla ; teeth 0 ; uncini nume- 
rous, simple ; sexes distinct ; predacious ? Bange from low 
water to 80 fathoms. The animal exudes a purple fluid when 
molested. 

Distribution y 101 species. Mostly tropical. Greenland, 
Norway, Britain, Mediterranean, West Indies, China, Australia, 
Pacific, West America. 

Fossily nearly 100 species. Coral-rag — . Britain, North 

America, Chili, India. 

Family YI.— LiTTOBrNiDiB. 

Shell spiral, tmbinated or depressed, never pearly ; aperture 
rounded ; peristome entire ; operculum ‘homy, pauci-spiral. 

Animal with a muzzle-shaped head, and eyes sessile at the 
outer bases of the tentacles ; tongue long, armed with a median 
series of broad, hooked teeth, and 3 oblong, hooked imcini. 
Branchial plume single. Foot with a linear duplication in 
front, and a groove along the solo. Mantle with a rudimentary 
siphonal canal ; operculum lobe appendaged. 

The species ixihabit the sea, or brackish water, and are mostly 
littoral, feeding on algse. 


Littobina, Ferussac. Periwinkle. 

Etymology y littoralisy belonging to the sea-shore. 

Typsy L. littorea, PL IX., Fig. 10. 

Shell turbinated, thick, pointed, few-whorled; 
aperture rounded, outer lip acute, columella rather 
flattened, imperforate, operculum pauci-spiral, Fig. 
103. Lingual teeth hooked and trilobed; un cini 
Fig. 108 . booked and dentated (Fig. 104). 

Distributiony 131 species. The periwir^es are found on the 
eea-shore in all parts of the world. In the Baltic they live 
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•witihm the infinexice of fresh water, and frequently become dis- 
torted ; Bimilar monstrosities are found in the Norwich crag. 



Fig. 104. Littorma littorea. (Wariugtou.) 


The common species (Z. littorea) is oviparous ; it inhabits the 
lowest zones of sea- weed between tide-marks. An allied qpedes 


r, rostrum or muzzle. 

A‘, buccal mass, 
nervous ganglia 
(reproductive orifice, on 
tlie right side), 
salivar}^ gland, 
o;, oBsophagus, 
lingual coil. • 
fft, shell-muscle, 
branchia or gilL 

c. heart. 

n, aorta. 

e, stomach. 

/, liver. 

A, biliary canal. 

intestine, 
a, anus. 

o, ovary. 

d, oviduct. 

V, uterus. 

o', ovariaa orifloe. 
a:, renal organ, 
y, mucus gland. 


Fig. 105* LUtorina Uttarata 9 : (after Souleyet). Animal removed from its shell : 
hranohial cavity and back laid open. 

(L. rvdu) frequents a higher region, where it is scarcely reached 
by the tide ; it is viviparous, and the young have a hard shell 
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before tbdr blrtb, in consequence of wbich the species is not 
eaten. The tongue of the periwinkle is two inches long ; its 
foot is divided by a longitudinal line, and in walking the sides 
advance alternately. The periwinkle and trochns are the food 
of the thrush, in the Hebrides, during winter. The lingual canal 
of the periwinkle passes from the back of the mouth under the 
oesophagus for a short distance, then turns up on the right 
side, and terminates in a coil (Hko spare rope) resting on the 
plaited portion of the gullet. It is inches long, and contains 
about 600 rows of teeth ; the part in use, arming the tongue, 
comprises about 24 rows.* The dental ribbon of Risella is above 
2 inches long, and coiled as in Littorina, (Wilton.) 

Fossil, 10 species ? Miocene — . Britain, &c. It is probable 
tbat a large proportion of the oolite and cretaceous shells 



Fig. 106. Operculum ui.d teeth of Hisella. (Wilton.) The central tooth should be 
pointed, not blunt as in tl»e figure. 

referred to turho belong to this genus, and especially to the 
section teefaria, 

Stib-genera, TecUiria, Cuvier, 1817 (= Pagodella, Sw.), L. 
pagodus, PI. IX., Pig. 11. 

8M muricated or granulated ; sometimes with an umbilical 
fissure ; operculum with a broad, membranous border. West 
Indies, Zanzibar, Pacific. 

Modulus, Gray. M. Tectum, PI. IX., Pig. 13. 

Shell tipchiform or naticoid ; porcellanous ; columella per- 
forated; inner lip worn or toothed; operculum homy, few- 
whorled. 

• I* i Fig. 105 is shown the manner in which a gasteropod may be laid out for 
€ » a n .i n a t i o n, under ivater; the iKKly requires to be fixed, and the cut edges of the 
mantle to be kept open with needle points. A convenient trough may be made of a 
plain earthenware soap^ish^ by cutting a piece of sheet-oork (such as bootmakers use) 
to fit the bottom, and fixing it to a piece of sheet-lead of the same size with a couide 
of India rubber bands. The instrumenta required for dissecting are simply a pair of 
fine-pointed scissors, a few broken needles, a penknife, or scalpel, and a pair of focoepa 
with fine curved iKdnts. 
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DiairibuHon, Philippines, West America. 

FoaaaruB (Adana.), Philippi. F. sulcatus, PI. IX., Fig. 12« 

Synonym^ Phasianema, Wood. 

Shell perforated ; inner lip thin; operculum not spind. 

Diatrihution, Mediterranean. 

Foaaily 3 species. Miocene — . Britain, Mediterranean. 

RiaeUa^ Gfray. Lit., melanostoma, PI. IX., Fig. 14. 

Shell trochifoim, with a flat or concave base ; whorls keeled ; 
aperture rhombic, dark or variegated, operculum pauci-spiraL 

Diatributioii, New Zealand. 

Conradiay Adams. Aperture circular. 3 species, Japanese seas. 

Couthouyia, Adams. Shell ovate, with an acute spine ; aper- 
ture semi-oval. 1 species, Japanese seas. 

SOLABIUM, Lam. Stair-case shell. 

Etymology i aolarium^ a dial. 

Synonyma^ architectoma, Bolten. Philippia, Gray. Helico- 
cryptus, D’Orbigny ? 

jTypc, S. perspectivum, PL IX., Fig. 15. 

Shell orbicular, depressed ; umbilicus wide and deep ; aper- 
ture rhombic ; peristome thin ; operculum homy, sub-spiml. ^ 

The spiral edges of the whorls, seen in the umbilicus, have 
been fancifully compared to a winding stair-case. ^ 

EiatributioTif 25 species. Tropical seas. Mediterranean, East 
Africa, India, China, Japan, Australia, Pacific, West America. 

Foaail, 56 species. Eocene—. Britain, &c. 26 other species 
(oolites— chalk) are provisionally referred to this genus; the 
cretaceous species are nacreoua (v. trochus). 

Sub-genera, Torimay Gray. T. cylindracea, oper- 
culum conical, multi-spiral, with projecting edges, 

Fig. 107. Living, New Ireland. 

Foaaily Eocene. Britain, Paris. 

Bifrontia, Desh. [Omalaxia, Desh.) S. bifrons, 
discoidal, the last whorl disengaged. 1 recent 
species. Madeira. Fig. xo 7 .« 

Foaaily 6 species. Eocene. Paris, Britain. 

f Orbidy Lea. Discoidal, whorls quadrate. 

Foaaily Eocene. America. 

JDiacohelix (calculiformis) Dunker, 1851. Liaa, Gottingen. 
This name was proposed for the depressed Euomphali of the 
Lower Oolites, of which there are several species in Normandy 
and England. 

* Operonlam^f S paMtmy Lam. {, from DaaluQrct. 
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Shell usually sinistral, fiat, or concave above; aperture 
quadrangular. 

Platyetorm (Suessi) Homes, 1855. Triae^ Hallstadt. 

Shell discoidal, sinistral P sculptured ; peristome suddenly 
expanded, plain; aperture with an inner rim, circular, and 
defiected (upward) at right angles to the plane of the shell. 
Several examples have occurred. 

FhUippia (lutea) Gray, has a multi-spiral operculum, and 
the animal is like Trochus, (Philippi.) 

Paludestrina (lapidum) D*Orbigny part. Fresh waters of 
South America. 

Shell conic, few-whorled, epidermis green ; aperture oblique, 
peristome abruptly refiected ; operculum claw-like. The typical 
species appear to be Melaniadm^ but some small shells like 
Hydrohia have been included in the genus. 


Phorus, Montfort. Carrier-shell. 

Etymology y phoreuSy a earner. 

Synonymsy Onustus, Humph., Xenophorua, Fischer. 

Examples y P. conchyliophorus. Bom. P. corrugatus, PL X., 
Fig. 1. 

Shell trochiform, concave beneath; whorls fiat, 
with foliaceous or stellated margins, to which shells, 
stones, &c., are usually affixed; aperture very 
oblique, not pearly ; outer lip thin, much produc 3 d 
above, receding far beneath ; operculum homy, im- 
bricated, nucleus external, as in purpura and palu- 

Fig. 108. transverse scar seen through it, Fig. 

108. (Museum Cuming.) 

Animal with an elongated (non-retractile?) proboscis; ten- 
tacles long and slender, with sessile eyes at their outer bases ; 
sides plain ; foot narrow, elongated behind. — A datna . Belated 
to ecalarta ? 

Most of the phori attach foreign substances to the margins of 
their shells as they grow, particular species afiecting stones, 
whilst others prefer shells or corals. They are called “ mineral- 
ogists** and “ conchologists,” by collectors; F, solaria and 
P. indicua are nearly or quite free from these disguises. They 
are said to frequent rough bottoms, and to scramble over the 
ground, like the strombs, rather than glide evenly. 

Dia/tributiony 9 species. West Indies, India, Malacca, Philip- 
pines, China, and West America. 

FoasU, 15 species. Chalk ? — Focene— • Britain and France* 
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Shells extremely like the recent phonie, are met with OTon in 
the carb. limestone and lias. 


Lacuna, Turton. 

Etymology, lacuna, a fissure. 

Type, L. pallidula (PI. IX., Pig. 16). 

Synonym, Medoria, Gray. 

Shell turbinated, thin ; aperture semi-lunar ; columella flat- 
tened, with an umbilical fissure ; operculum pauci-spiral. 

Animal; operculigerous lobe furnished with lateral wings and 
tentacular filaments. Teeth 5 cusped ; uncini 1, 2, dentated, 
3 simple. Spawn {ootheca) vermiform, thick, semi-circular. 
Kange, low water — 50 fathoms. 

Lietrihution, 16 species. Northern shores, Norway, Britain, 
Spain. 

Fossil, 1 species. Glacial beds, Scotland. 

Litiopa, Bang. 

Etymology, litos, simple, ope, aperture. 

Type, L. bombyx (PI. IX., Pig. 24). 

Shell minute, pointed ; aperture slightly notched in front ; 
outer lip simple, thin ; iimer lip reflected ; operculum spiral. 

Bistrihution, 6 species. Atlantic and Mediterranean, on float- 
ing sea- weed, to which they adhere by threads. 

Fossil, 1 species. Pliocene (Crag). 

Eissoa, Pr^menville. 

Etymology, named after Eisso,* a Prench zoologist. 

Type, E. labiosa (PI. IX., Pig. It). 

Synonym, Cingula, Flem. 

minute, white or homy; conical, pointed, many-whorled; 
smooth, ribbed, or cancellated; aperture rounded; peristome 
entire, continuous ; outer lip slightly expanded and thickened ; 
operculum sub-spiral. 

The animal has long, slender tentacles, with eyes on small 
prominences near their outer bases ; the foot is pointed behind ; 
the operculigerous lobe has a wing-like process and a filament 
[cirrus) on each side. Lingual teeth single, sub-quadrate, 
hooked, dentated; uncini 8; 1 dentated, 2, 3, daw-shaped. 
They range from high-water to 100 fathoms, but abound most 
in shallow water, near shore, on beds of/ueua and zosiera. 

Bistrihution, about 70 species. UniversaEy distributed, but 

* It ii much to be regretted that tome modem natnralitta hore tried to Sad out and 
bring into use the obeenre genera of Bitao, and the worfUeta fabrications of Mbntfort 
«nd Baflnetqae, which had better hare remained unknown. 
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most abundant in the north temperate zone. North America , 
West Indies, Norway, Britain, Mediterranean, Caspian, India, 
&c. Bmoa jparva adheres to sea- weeds by threads, like litiopa. 

Ihssii, 100 species. Permian — . Britain, Franoe, &c. 

Sub~ffenera» Hissoina, D’Orbigny. Aperture chanmled in 
front. 66 living species. Fossil (10 species Bath ojlite. — 
Britain.) ==-2"w6a, Lea ? America. 

Hydrohiay Hartm. ( = Paludinella, Loven. ) Shell smooth ; foot 
rounded behind ; operculigerous lobe without filament. Type^ 
littorina ulvce (PI. IX., Fig. 18). D/stn button, 60 species. Fossil, 
10 species. Wealden — . Britain, &c. 

Syncera, Gray (Assiminea, Leach). S. hepatica. Shell like 
PTydrobia ; tentacles connate with the eye pedicels, which equal 
them in length. Teeth 5 — 7 cusped; uncini 1, 2, dentated, 3 
rounded. Distribution, 2 species, brackish water. Britain and 
India. 

Nematura, Benson. N. deltso (PL IX., Fig. 21.) Apertui'e 
contracted ; peristome entii’e ; operculum pauci-spiral. Fossil, 
Eocene. Islo of Wight. 

Jeffreysia, Alder (=Eissoella, Gray, MS.), J. diaphana. Shell 
minute, translucent ; operculum semilunar, imbricated, with a 
projection from the straight, inner side (PI. IX., Fig. 19). 
Head elongated, deeply cleft, and produced into two tentacular 
processes ; mouth armed with denticulated jaws, and a spinous 
tongue ; tentacles linear, eyes far behind, prominent, only visible 
through the shell ; foot bi-lobed in front. 6 species. Britain. 
On sea- weed, near low- water. (Alder.) There are eight other 
species in the Japanese seas. 

Skenea, Fleming. 

Etymology, named after Dr. Skene, of Aberdeen, a contem- 
porary of Linnaeus. 

Synonym, Delphinoldea, Brown. 

Type, S. planorbis (PL IX., Fig. 20). 

Shell minute orbicular, depressed, few-whorled; peristome 
continuous, entire, round ; operculum pauci-spiral. Animal like 
rissoa, foot rounded behind. Found imder stones at low-water, 
and amongst the roots of ccyralUna officimlis. 

Di$trihiUion, P species. Northern seas, Norway, and Britain* 
8* amvwXUi, Straits of Korea (Adams). 

P Tbunoatella, Bisso. Looping-snad* 

5fype, T. truncatula (PL IX., Fig. 26). (Mus., Hanley.) ‘ 
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Bhe m’nute, cylmdrical, truncated ; wliorls striated trans- 
versely; aperture oval, entire; peristome continuous; operculum 
sub-spiral I 

Animal with short, diverging triangular tentacles; eyes 
centrally behind ; Hbad bi-lobed ; foot short, rounded at each 
end. (Forbes.) 

The truncatella are found on stones and sea- weeds between 
tide-marks, and survive many weeks out of the water. (Lowe.) 
They walk by contracting the space between their lips and foot, 
like the geometric caterpillars. (Gray.) They are found semi- 
fossil along with the human skeletons in the modem limestone 
of Guadaloupc. 

Distribution, 15 species. West Indies, Britain, Mediterranean, 
Rio, Cape, Mauritius, Philippines, Australia, Pacific. (Cuming.) 

? LiTiiOGLYPirrs, Megf rlo. 

Type, L. fascus (PI. IX., Fig. 22). 

Bhell naticoid, often eroded; whorls few, smooth; aperture 
large, entire ; peristome continuous, outer line sharp, inner lip 
callous; umbilicus rimato; epidermis olivaceous; operculum 
pauci-spiral. 

Distribution, 5 species. Europe and Oregon. 

Family VII.— PALUDiNiDjE. 

Shell conical or globular, with a thick, olive-green epidermis ; 
aperture rounded; peristome continuous, entire; operculum 
horny or shelly, normally concentric. 

Animal with a broad muzzle; tentacles long and slender; 
eyes on short pedicels, outside the tentacles. Inhabiting firesh 
waters in all parts of the world. 

Paltjdina, Lam. River-snail. 

Etymology, palus {paludis), a marsh. 

Synonym, Yiviparus, Gray. 

Type, P. Listeri (PL IX., Fig. 26). (P. vivipara. Fig. 68.) 

Shell turbinated, with round whorls ; aperture slightly angular 
behind; peristome continuous, entire; operculum homy, con- 
centric. Animal with a long muzzle, and very shori eye- 
pedioels ; neck with a small lappet on the left side, and a larger 
on the right, folded to form a respiratory siphon ; gill comb-l&e, 
single; tongue short; teeth single, oval, slightly hooked and 
dentaoulated ; uncini 3, oblong, denticulate. The paludinse are 
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yiviparous ; the shells of the yoimg are ornamented with sjiiral 
rows of epidermal cirri. 

Distribution, 60 i^ecies. BiTers and lakes throughout the 
northern hemisphere ; Black Sea, Caspian. 

Fossil, 63 species. Wealden — . Britain, &o. 

Sub-genus, Bithynia (Prideaux), Gray. B. tentaciilata 
(PI. IX., Pig. 27). Shell small; operculum shelly. Animal 
oviparous ; with only one neck-lappet, on the right side. The 
bithynia oviposit on stones and aquatic plants ; the female lays 
from 30 to 70 eggs in a band of three rows, cleaning the surface 
as she proceeds ; the young are hatched in three or four weeks, 
and attain their full growth in the second year. (Bouchard.) 

Ampullama, Lam. Apple-snail, or idol-shelL 

Etymology, ampulla, a globular flask. 

Example, A. globosa (PI. IX., Eig. 30). 

Synonym, Pachylabra, Sw. 

Shdl globular, with a small spire, and a large ventiicose body- 
whorl; peristome thickened and slightly reflected ; operculum 
shelly. 

Animal with a long incurrent siphon, formed by the left neck- 



rig. 109.* 


lappet; left gill developed, but much smaller than the right ;t 
muzzle produced into two long tentacular processes; tentacles 

* Fig. 109. AmpuUaria canaliculata, Lam. (from D’Orb). Sooth Atkieiloa. Hie 
toanohial aiphon («) is seen projecting from the left side ; o, operoulom. 

t Hie ampullaria is said to have a pulmonic sac in addition to its gills (Uray, Owen), 
tmt we have not met with specimena sufficiently well preserved to exhibit it. It would 
^ veij desirable to examine the amp, camu-atietis, in which, probably, the gills are 
lya un afr to al, as in the cephalopodi. 



OASTEBOFOi)!. 


2^9 


extremely elongated, slender. Inliabiis lakes and liyeni 
throngliout the wanner parts of the world,, retiring deep into the 
mud in the dry season, and capable of surviving a drought, or 
removal from the water for many years. In the lake Me^otis, 
and at the mouth of the Indiis, ampuUarise are abundant, mixed 
with marine shells. Their eggs are large, enclosed in capsules, 



and aggregated in globular masses. The dentition of A. glohoaa 
is shown in Fig. 110. 

BiatHbution, 136 species. South America, West Indies, Africa, 
India. 

Suh-gen&ra, PomtiSj Humph. A. ampullacea. Operculum 
horny. 

Mariaaf Gray (ceratodes, Guilding). A. comu-arictes (PL IX., 
Fig. 31). Operculum homy. Shell discoidal. 

Asolene, D’Orbigny. A. platm. Animal without a respiratory 
siphon ; operculum shelly. Diatrihxition^ South America. 

Laniatea^ Montf. A. bolteniana, L. (PI, IX., Fig. 32). Shell 
reversed, umbilicated, peristome thin ; operculum homy. Dia- 
tribution, West Africa, Zanzibar, Nile. 

Meladomuaj Sw. Paludina olivacea, Sby. Shell reversed, 
imperforate ; i)eri8tono thin ; operculum homy. 

P Amfhibola, Schumacher. 

Synonymat AmpuUacera, Quoy. Thallicera, Sw. 

Type, A. australis (PL IX., Fig. 33). 

Shell globular, with an uneven, battered surface ; columella 
fissured ; outer lip channeled near the suture ; operculum homy, 
sub-spiral. Animal without tentacles; eyes placed on round 
lobes ; air-breathing ; respiratory cavity closed, except a small 
valvular opening on the right side ; a l^ge gland occupies the 
position of the gill of paludina ; sexes united. (Quoy.) Mr. 
Gray places this genus amongst the tme pulirumifera. 

Diairibution, 8 species. Shores of New Zealand and thePaoifio 
Islands. The living shells sometimes have aerpuloa attached to 
them. (Cuming.) They are eaten by the New 2<ealaaider8» 
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Yalvata, Miiller. Yalve-eliell, 

Types, V. piscinaJis (PL IX., Fig. 28). Y. cristata (PL IX., 
Fig. 29). 

Shdl turbinated, or discoidal, umbilicjated ; whorls round or 
keeled; aperture not modified by the last whorl; peristome 
entire ; operculum homy, multi-spiral. 

Animal with a produced muzzle ; tentacles long and slender, 
eyes at their outer bases ; foot bi-lobed in front ; branchial 
plume long, pectinated, partially exserted on the right side, 
when the animal is walking. Lingual teeth broad ; .uncini 3, 
lanceolate ; all hooked and denticulated. 

Distrihution, 18 species. Britain and North America. 

Fossil, 19 species. Wealden — . Britain, Belgium, &e. 

Family YIIT.— NERiTiDiE. 

Shtll thick, semi-globose ; spii*e very small ; cavity simple, 
from the absorption of the internal portions of the whorls ; aper- 
ture semi-lunate ; columellar side expanded and flattened ; outer 



Fig. 111. • 


lip acute ; operculum shelly, sub-spiral, articulated. 

At each end of the columella there is an oblong muscular im- 
pression, connected on the outer side by a ridge, on which the 
operculum rests ; within this ridge the inner layers of the shell 
are absorbed. 

' Animal with a broad, short muzzle, and long slender tentacles; 
eyes on prominent pedicels, at the outer bases of the tentacles ; 
foot oblong, triangular. lingual dentition similar to tho iur* 
hinidcs* Teeth 7 ; uncini very numerous. 

Nbeita, L. Nerite. 

Mymolagy, Nerites, a sea-snail, from nereis. 

Type, N. ustulata (PL IX., Fig. 35). 

* Hg. in. NeritapolUa, L. (from Quoy sad Gaimard), New lMa*3d. 
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Shell thick, smooth or spirally grooved; epidermis homy; 
outer lip thickened and sometimes denticulated 
within; columella broad and flat, with its inner 
edge straight and toothed ; operculum shelly, 

Fig. 112. 

Dietribution, US species. Nearly all warm seas. 

West Indies, Bed Sea, Zanzibar, Philippines, Fig. 112 .* 
Australia, Pacific, West America. (Cuming.) Many of the 
American species dwell in the streams; one species at the 
Philippines sometimes climbs up trees. 

Fossil^ 60 species. Lias — . Britain, &c. The palaeozoic nerites 
are referred by D’Orbigny to turbo, natica, &c. N. haliotis is a 
pihopeis. 

Sub-genera, Neritoma, Morris, 1849. N. sinuosa, Sby. 
Portland stone, Swindon. (Mus., Lowe.) Shell ventricose, 
thick ; apex eroded ; aperture with a notch in the middle of the 
outer lip. Casts of this shell are common, and exhibit the 
condition of the interior characteristic of all the nerites ; it was 
probably fresh water. 

Neritopsis, Grateloup. N. radula (PI. VIII., Fig. 9). Shell 
like nerita ; inner Hp with a single notch in the centre. 

Distribution, 1 species. Pacific. 

Fossil, 20 species. Trias ? Britain, France, &c. 

Velates, Montf. N. perversa, Gm. (PI. IX., Fig. 36). Inner 
lip very thick and callous ; outer lip prolonged behind, and par- 
tially enveloping the spire. 

PiLEOLUS (Cookson), J. Soworby. 

Biymology, pileolus, a little cap. 

Type, P. plicatus (PI. IX., Figs. 37, 38). 

Shell limpet-like above, with a sub-central apex; concave 
beneath, with a small semi-lunar aperture, and a columeUar 
disc, surrounded by a broad, continuous peristome. 

Distribution, marine ; only known as fossils of the Bath oolite, 
Anoliffe, and Minchinhampton, 3 species, P. neritoides is a 
neritina* 

Nebitina, Lam. Fresh- water nerite. 

Examples, N. zebra (PI. IX., Fig. 39), N. crepidularia 
(PI. IX., Fig. 40). 

Bhdl rather thick at the aperture, but extendv^y absorbed 
inside ; outer lip acute ; inner straight, denticulated; operculum 

* Eig. 112. Operculum of iV. peloronta. West Indiet. 
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cihelly, a flexible border ; slightly toothed on its straight 


Animal like nerita; lingual teeth ; median, minute ; laterals 
3, 1 large, sub-triangular 2, 3 minute ; uncini about 60, first 
very large, hooked, denticulated; the rest equal, narrow, hooked, 
dentioulated. 

The neritinee are small globular shells, ornamented with a 
great variety of black or purple bands and spots, covered with a 
polished homy epidermis. They are mostly confined to the fresh 
waters of warm regions. One species fluviatilis) is found in 
British rivers, and in the brackish water of the Baltic. Another 
extends its range into the brackish waters of the North American 
rivers ; and the West Indian AT. viridia and meleagns are found 
in the sea. 

W. crepidularia has a continuous peristome, and approaches 
navicella in form ; it is found in the brackish waters of India. 
N. corona (Madagascar) is ornamented with a series of long 
tubular spines. 

Biatributiont 111 species. West Indies, Norway, Britain, 
Black Sea, Caspian, India, Philippines, Pacific, West Armorica. 

Fossil, 20 species. Eocene—. Britain, Prance, &c. 


Navicella, Lam. 

Etymology, navicella, a small boat. 

Type, N. porcellana. PI. IX., Pig. 41. 

Shell, oblong, smooth, limpet-like; with a posterior, sul- 
marginal apex; aperture as large as the shell, with a small 



Pig. 118. Navicella, (Wilton.) 


oolumellar shelf, and elongated lateral muscular scars; oper- 
oultun very small, shelly. 

Distribution, 33 species. India, Mauritius, Moluccas, Aus- 
tralia, Pacific. 

Novice^ inhabits fresh waters, adhering to stones and plants. 

Median tooth small ; laterals 3, first lai*go, trapeidfbrm, 2, 3, 
minute; uncini numerous, first large, strong, and opaque, the 
rest slender, translucent, with denticulate hooks (Pig. 113). 
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Family IX.— 1 

Shell spiial, turbinated or pyramidal, nacreous inside ; oper- 
culum calcareous and pauci-spiral, or homy and multi-spiral. 

Animal with a short muzzle ; eyes pedunculated at the outer 
bases of ttie long and slender tentacles ; head and sides orna- 
mented with fringed lobes and tentacular filaments (ctm) ; 
branchial plume single ; lingual ribbon long and linear, chiefiy 
contained in the visceral cavity ; median teeth broad ; laterals 
by denticulated; uncini very numerous (sometimes nearly 100), 
slender, with hooked points (Fig. 15, A). 

Marine, feeding on sea- weeds {algce). 

The shells of nearly all the turbinids© are brilliantly pearly 
when the epidermis and outer layer of shell are removed ; many 
of them ore used in this state for ornamental purposes. 

Turbo, L. Top-shell. 

Etymology y turhOy a whipping-top. 

Synonymsy Batillus, Marmorostoma, Callopoma, &c. — Gray. 

TypCy T. marmoratus. PI. X., Fig. 2. 

Shell turbinated, solid; whorls convex, often grooved or 
tuberculated ; aperture large, rounded, slightly produced in 
front ; operculum shelly and solid, callous outside, and smooth, 
or variously grooved and mammillated, internally homy and 
pauci-spiral. In T, sarmaticuB the exterior of the operculum is 
botryoidal, like some of the tufaceous deposits of petrifying 
wells. 

Animal with pectinated head-lobes. 

Distribution, 60 species. Tropical seas, West Indies, Medi- 
terranean, Gape, India, China, Australia, New Zealand, Pacific, 
Pern. 

Fossil, 360 species (including littorina) L. Silurian — 
Universal. 

Phasl^ella, Lam. Pheasant-shell. 

Synanyms, Eutropia (Humphrey), Gray. Tricolea, Basso. 

Type, P. australis. PI. X., Fig. 3. 

Shdl elongated, polished, richly coloured; whorls convex; 
aperture oval, not pearly ; inner lip callous, outer fhm • oper- 
culum shelly, callous outside, sub-spiral inside. 

Anifnal wi^ long ciliated tentacles ; head-lobes pectinated, 
wanting in the minute ^ecies; neck-lobes fringed; sides 
ornamented with three cirri; branchial plume long, partly 
free ; foot rounded in front, pointed behind ; its sides moved 
alternately in walking; lingual teeth oven-edged; laterals 6, 
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hooked, denticulated ; uncini about 70, gradually diminishing 
outwards, hooked and denticulated. 

Dietrihutiorit 25 species. Australia, large species; India, 
Philippines, small species ; Mediterranean, Britain, West 
Indies, very small species. 

Fossilf 70 species. Devonian (?). Europe. 

The similarity of the existing Australian fauna to that of the 
European oolites strengthens the probability that some, at 
least, of these fossil shells are rightly referred to Phasianella. 



Fig'. 114.* 


Imperatoe, Montfort. 

Type, I. imperialis. PI. X., Pig. 4. 

Synonymy Calcar. 

Shell trochiform, thick, with a flat or concave base ; whorls 
keeled or stellated; aperture angulated outside, brilliantly 
pearly ; operculum shelly. 

DUtrihutiony 20 species? South Africa, India, Australia, 
New Zealand, 

Trochus, L. 

Etymology y irochuSy a hoop. 

Synonyms, Oardinalia, Tegula, and Livona, Gray. Infundi- 
bulum, Montfort. Ohlorostoma, Sw. Trochiscus, Sby. Monilea, 
Sw. 


TypeSy T. nUoticus. PI. X., Fig. 5. T. zizyphinus. Fig. 114. 
Shell pyramidal, with nearly a flat base ; whorls numerous, 

• flat, variously striated; aperture oblique, rhombic, 
pearly inside; columella twisted, slightly trun- 
cated ; outer lip thin ; operculum homy, multi- 
spiral, Fig. 115 (T. pica). 

Animal with 2 small or obsolete head-lobes be- 
tween the tentacles; neck-lappets large; sides 
ornamented with lobes, and 3 — 5 cirri ; gill very 
iong, linear; lingual teeth 11, denticulated; undni-^OO, 
diniinishing outwa^r 


* Fig. 114. Trochue zixypKimu, L., Pegwell Bay, Kent 
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' JHifribttHcn, 200 species* World-wide. Low water to 16 
fathoms ; the smaller species range nearly to 100 fathoms. * 

Foeail, 361 species. Devonian — . Europe, North America, 
OhiH. 

Suh^genera, FyramiSt Chemn., Tr. obeliscns. PL X., Pig. 6. 
Columella contorted, forming a slight canal. 

'Gibbula, Leach. Tr. magus, Britain. 

Shell depressed, widely umbilicated ; whorls tumid. Head- 
lobes largely developed ; lateral ciiri, 8. 

Enida, A^ms. 3 species, Japan. 

Margarita^ Leach. Tr. helicinus. PI. X., Pig. 7. 

Shell thin ; cirri, 5 on each side. 

Diatributiony lY species. Greenland, Britain,. Palkland 
Islands. Near low water, under stones and sea-weed. 

ElenchuSy Humphrey (= Canthiridus, Montfort) E. iris. PI. 
X., Fig. 8. Smooth, thin, imperforate, with a prominent base. 
Australia, New Zealand. F, Iria scarcely differs in form from 
Tr. zizyphinus; E, badiua is like a pearly phasianella; and 
E. variana (bankivia, Menke) would bo called a chemnii^ia, if 
. fossilised. PI. X., Fig. 9. 

AlcynuBy Adams. 2 species, Japan. 

Minolia, Adams. 1 species, Japan. 

Turcica^ Adams. 1854. 

Vitrinella^ 0. B. Adams, 1860. Shell minute, hyaline, 
turbiniform, umbilicated ; aperture large, orbicular. 

Distribution^ 18 species. West Indies (5), Panama. 

Photinulay H. and A. Adams, 1855. Shell heliciform ; spire 
somewhat acute. 


Botella, Lamarck. 

Etymology y diminutive of rotuy a wheel. 

Synonymy Helicina, Gray. 

Typoy B. vestiaria. PI. X., Fig. 10. 

Shell lenticular, polished; spire depressed; base callous; 
lingual teeth 13; imcini numerous, sub-equal. 

Diatribu^iony 15 species. India, Philippines, China, Now 
Zealand. 

Moitodonta, Lam. 

Etymology y monosy one, and odoua {odontoa)y a tooth. 

Bynonymsy Labio, Oken. Clanculus. Montfort, Olivia, Eisso. 
Typeay M. labeo. PI. X., Pig. 21. M. pharaonis. PI. X., 
Fig. 12 . 

Shell turbinated, few-whorled ; whorls spirally grooved and 
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granulated ; lip thiokened internally, and grooved ; oolumella 
toothed, more or less prominently and irregularly ; operculum 
homy, many-whorled. 

Duiirihxtim^ 13 species? West AMca, Bed Sea, India, 
Australia. 

Fouil (included with trochus), Devonian—# Eifel. 

Delphintjla (Boissy), Lam. 

Etymology, diminutive of delphinus, a dolphin. (=s Cyclostoma, 
Gray I) 

Type, D. laciniata. PL X., Pig. 13. (= T. delphinus, L.) 

SMI orbictilar, depressed ; whorls few, angulated, rugose, or 
spiny; aperture round, pearly; peristome continuous; um- 
bilicus open; operculum homy, many-whorled. On reefs at 
low water. 

Animal without head-lobes ; sides lobed and cirrated. 

Dietrihution, 70 species. Bed Sea, India, Philippines, Ohina, 
Australia. 

Foeeil, 30 species P Trias ? — ^Miocene — . Europe. 

8uh~genera. LioUa, Gfray. L. gervillii. PL X., Pig. 14. 
Aperture pearly, with a regular, expanded border ; operculum 
multi-spiral, calcareous. 

Dietrihution, 6 species. Cape, India, Philippines, Australia. 

Foeeil, Eocene — . Britain, Prance. 

Collonia, Gray, 1850. 0. maxginata. PL X., Pig. 16. 

Peristome sample ; operculum calcareous, with a spiral rib on 
the outer side. 

Dkirihution, Africa. 

Foeeil, Eocene—. Paris. 

C^cloetrma, Marryat. C. cancellata, PL X., Pig. 16. 

SMI nearly discoidal, cancellated, not pearly ; aperture round, 
simple ; umbilicus wide ; operculum, spiral, cdcareous. 

Dietrihution, 12 species. Cape, India, Philippines, Australia, 
Peru. In 6—17 fathoms. 

SerptUaria, Bcemer, has the whorls smooth and disunited. 

Type, Euomphalus Serpula, Xon. Carh, Belgium. 

Civeeoetoma, Morris and Lycett. Columella toothed when 
young, concealed by callus in the adult. 2 species, Great 
oolite. 


Adeoebis, Searles Wood. 

Type, A. sub-carinatus. PL X., Pig. 17. 

minute, not nacreous, depreiraed, few-whorled, de^ly 
umbilicated; peristome entire, nearly continuous, situated in 
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its inner side, and slightly so externally ; operculum shelly, 
multi-spiral. 

Distrihiaion, 6 species. West Indies — China. Low water to 
00 fathoms. 

Fossil, 6 species. Tertiary — . Britain. 

Extomphalijs, Sowerby. 

Etymology, eu, wide, and om;phalo8, umbilicus. 

Synonyms, Schizostoma, Bronn. Straparollus, D’Orbigny. 
Ophileta, Yanuxem. Platyschisma, M^Coy. 

Type, E. pentagonalis. PI. X., Pig. 18. 

Shell depressed or discoidal; whorls angular or coronated; 
aperture polygonal; umbilicus very large; operculum shelly, 
round, multi-spiral. (Salter.) 

Fossil, 80 species, L. Silurian— Trias. North America, Europe, 
Australia. 

Suh-genus, Phanerotinus, J. Sby. 1840, E, cristatus, Phil. 
Garb, limestone. Britain. 

Shell discoidal; whorls separate; outer margin sometimes 
foliaceous. 


Stomatklla, Lam. 

Etymology, diminutive of stoTna, the aperture. 

Type, S. imbricata. PI, X., Pig. 19. 

Shell ear-shaped, regular ; spire small ; aperture oblong, very 
large and oblique, nacreous ; lip thin, even-edged ; operculum 
circular, homy, multi-spiral. On reefs and under stones at 
ow water. 

Distribution, 33 species. Cape, India, North Australia, 
China, Japan, Philippines. 

Sub^genusf Oena, Gray. Spire minute, marginal; no 
operculum. 16 species. Bed Sea, India, Seychelles, Swan 
^ver, Philippines. (Adams.) 

Niphonia, Adams. 1 species, Japan. 

Beodeeipia, Gray. 

Etymology, named in honour of W. J. Broderip, Esq., the 
distinguished conchologist. 

Type, B. rosea. PI. X., Pig. 20. 

Shell minute, limpet-^ped, with a posterior sub-marginal 
apex ; aperture oval, as large as the shell, brilliantly nacreous. 

DUA/ribution, 3 species. Philippines; Gximwood’s Island, 
South Seas. (Cuming.) 

U2 
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PAMILY X.— HAUOTEDjB. 

SAcW spiral, ear-shaped or trochiform; aperture large, 
nacreous ; outer lip notched or perforated. No operculum. 

Animal *with a ^ort muzzle and subulate tentacles ; eyes on 
pedicels at the outer bases of the tentacles ; branchial plumes 
2; mantle-margin with a posterior (anal) fold or siphon, 
occupying the slit or perforation in the shell ; operculum lobe 
rudimentary; lingual dentition similar to trochus. 

In addition to the true haliotids, we haye retained in this 
group such of the trochiform shells as have a notched or per- 
forate aperture. 


Haliotis, L. Ear-shell. 

Mymology, halioSt marine, and ous (o^os), an ear. 

Type^ H. tobercidata, PL X., Fig. 21. 

Shell ear-shaped, with a small flat spire ; aperture very wide, 
iridescent ; exterior striated, dull ; outer angle perforated by a 
series of holes, those of the spire progressively closed. Mus- 
cular impression horse-shoe shaped, the left branch greatly 
dilated in front. In H, tricostaUs (padoUus, Montfort) the shell 
is furrowed parallel with the line of perforations. 

Animal with fimbriated head-lobes ; side-lobes fimbriated and 
oirrated; foot very large, rounded. Lingual teeth, median 
small; laterals single, beam-like; uncini about 70, with 
denticulated hooks, the first 4 very large. 

The haliotis abounds on the shores of the Channel Islands, 
where it is called the ormer, and is cooked after being well 
beaten to make it tender. (Hanley.) It is also eaten in Japan. 
It is said to adhere very firmly to. the rocks with its large foot, 
like the limpet. The shell is much used for inlaying and other 
ornamental purposes. 

Distribution^^ 75 species. Britain, Canaries, Cape, India. 
China, Australia, New Zealand, Pacific, California. 

Fossil, 4 species. Miocene — . Malta, &c. 

Sub-genus 9 DeridobramchtLS, Ehrenberg, D. argus. Bed Sea. 

Shtll large and thick, like haHotis, but entirely covered by the 
ihiokj hard, plaited mantle of the animal. 

STOMATiA{Helblin), Lamarck. 

Wymology, stoma, the aperture. 

8^, S. phymotis, PI. X., Fig. 22. 

like haliotis, but without perforations, their place being 
oooupied by a simple furrow; surface rugose, spirally zidged; 
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spire sznall^ prominent ; aperture large, oblong, outer margin 
irregular. 

Dietribution^ 12 species. Jaya, Philippines, Torres Straits, 
Facifio. Under stones at low water. (Cuming.) 

Fossil y M. D’Orbigny refers to this genus 18 species, ranging 
from the L. Silurian to the chalk. Korth America, Europe. 

Teinotis, H. and A, Adams, 1854. 

Shell depressed, elongated, ear-shaped; spire small, and 
placed posteriorly; hinder part of the foot in the ATiiitial 
stretches far over the shell. 

Dieinbutiony 2 species. East India. 


ScissTTBELLA, D’Orbigny. 

Etymology y diminutive of scissusy slit. 

Typsy S. orispata, PI. X., Fig. 23. 

Syn<mymsy Anatomus, Montfort ; Woodwardia, Fischer. 

Shell minute, thin, not pearly; body- whorl large; spire 
small ; surface striated ; aperture rounded, with a slit in the 
margin of the outer lip ; operculate. The young have no slit. 

Animal like Margarita ; tentacles Jong, pectinated, with the 
eyes at their base; foot with two 
pointed lappets and two long slender 
pectinated cirri on each side ; oper- 
culum ovate, very thin, with an 
obscure sub-spiral nucleus. 

No part of the animal was external 
totheshelL The only living example 
occurred at Hammerfest, in 40 — 80 
fathoms water; when placed in a 
glass of sea- water it crawled up the 
side and scraped the glass with its y. 

tongue. It was pale and translucent when living, but turned 
inky black after immersion in alcohol. (Barrett, An. Nat. Hist., 
2nd ser. vol. 17, p. 206.) 

Mr. JefiEreys found S. elegans (D’Orbigny) plentifully alive in 
sea-weed on the coast of Piedmont. It ha« a multi-^iral 
operculum, like Marga/rita, In this species, as noticed by. Mr. 
O’. Sowerby, the ^lit in the peristome of the young i^ell is 
converted into a foramen in the adult, as in the Jurassic 
Trockotoma, 

Distribution, 6 species. Norway, Britain, MecBterranean. In 
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7 &i^oms water off the Orkneys, and in deep water east of th^ 
Zetland Isles. 

FossUf 4 spedes. Tertiary — . Britain. Sicily. 

Pletteotomaeia, Defrance 

Etymology i pleura^ side, and fowe, notch. 

Type, P. anglica, PL X,, Fig. 24. 

Shell trochiform, solid, few-whorled, with the surface variously 
ornamented ; aperture sub-quadrate, with a deep slit in its 
outer margin. The part of the slit which has been progressively 
filled up forms a band round the whorls. 

Di^rihutioni 2 species. One occurs in deep water in West 
Indian seas. 

Foeeily 400 species. Lower Silurian — Chalk. North America, 
Europe, Australia. Specimens from clay strata retain their 
nacreous inner layers; those from the chalk and limestones 
have lost them, or they are replaced by crystalline spar. 
Pleurotomariae with wavy bands of colour have been obtained 
in the carb. limestone of Lancashire. In this extensive group 
there are some spedes which rival the living turbines in magni- 
tude and solidity, whilst others are as frail as ianthina. 

Suh-genera* Scalitee, Conrad, L. Silurian, New York. 

Shell thin ; whorls angular, fiat above (tabulated), 8 Epecies* 
L. Silurian — Oarb. 

Polytremariay D’Orbigny, is founded on P. catenata 
(Xoninok), in which the margins of the slit are wavy, converting 
it into a series of perforations. 

Catantoetoma (olathratum) Sandberger, 1842. Shell like 
Plewroiomaria ; last whorl deflected, peristome incomplete, 
slightly varicose, irregular. Foeeily Devonian, Eifel. 

Ra^phietoTm (angulata), Hall. L. Silurian, United States, 
Oana!^. Shell depressed, outer lip sinuated. In P. com/pacta 
(Salter) the spire is sunk and basin-diaped, the umbilical side 
and the last whorl a little disunited. 

Mtteohisohza, D’Ardiiae. 

Etymology y named in honour of Sir Boderick I# Murdiison* 

TypOy M. bilineata, PI. X., Fig. 25. 

ShM elimgated, many-whorled ; whorls varioudy sculptured, 
iad Eoned like pleurotomaria ; aperture slightly channeled in 
front ; outer lip deeply notched. 

The mimhieonioe ate characteristic fossils of the palaeoEoic 
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rooks ; they have been compared to elongated pleuro^omaria, 
or to ceriihia with notched apertures ; the first suggestion is 
most probably correct. 

fomly 50 species. L. Silurian— Permian. Norik America, 
Europe. 

Teoohotoma, Lycett. 

Etymology, Troclius, and tome, a notch. 

Syncmym, Ditremaria, D’Orbigny. 

Type, T. conuloidos, PI. X., Fig. 26. 

Shell trochiform, slightly concave beneath; whorls fiat, 
spirally striated, rounded at the outer angles ; lip with a single 
perforation near the margin. 

Foseil, 10 species. Lias — Coral Pag. Britain, France, &c. 

P CiBRUS, Sowerby. 

Etymology, cirrus, a curl. 

Type, 0. nodosus, Sby. Min. Con. t. 141 and 219. 

Shell sinistral, trochifonn, base level; last whorl enlarging 
rather more rapidly, somewhat irregular. 

Fossil, 2 species. Inf, oolite, Bath oolite. Britain, France. 

This genus was founded on a pleurotomaria, a euomphalw, 
and C. nodosus, (v. Min. Con.) It is still doubtful what 
species may be referred to it. 
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Ianthina, Lam. Violet-snail. 

Etymology, ianthina, violet-coloured. 

Type, helix ianthina, L. (I. fragilis, Lam.) PI. X., Fig. 27. 
SIM thin, translucent, .trochiform; nucleus minute, etyliform; 
sinistral; whorls few, rather ventricose; aperture four-sided; 
columella tortuous ; lip thin, notched at the outer angle. Base 
of the shell deep violet, spire nearly white. 

Animal head large, muzzle-sha]^, with a tentade and eye* 

• Fig. 117. Ianthina fraffiHs, Lam. (from Qooy and Oaimard), AtUntk. a, 

6, egg capsules ; c, gUis ; d, tentacles and eye-stalks. 
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pedicel on each side, but no eyes ; foot small, secreting a float 
composed of numerous cartilaginous air-yegdcles, to the under 
surface of which the ovarian capsules are attached. limgual 
ribbo^, rachis unarmed ; uncini numerous, simple (like $cdlaHa). 
Branchial plumes 2. Sexes separate. 

IHetrihuitionf 10 species. Atlantic, Coral sea. 

The ianthinse, or oceanic-snails, are gregarious in the open 
sea, where they are found in myriads, and are said to feed on 
the small blue acelephse (velella). They are frequently drifted 
to the southern and western British shores, especially when the 
wind continues long from the south-west ; in Swansea Bay the 
ammals have been found quite fresh. When handled they 
exude a violet fluid from beneath the margin of the mantle. In 
rough weather they are driven about and their floats broken, or 
detached, in which state they are often met with. The capsules 
beneath the farther end of the raft have been observed to be 
empty, at a time when those in the middle contained young with 
fully formed shells, and those near the animal were filled with 
eggs. They have no power of sinking and rising in the water. 
The raft, which is much too large to be withdrawn into the shell, 
is generally thought to bo an extreme modification of the oper- 
culum ; but M. Lucaze-Duthiers, who has seen the raft formed, 
denies this. It is built up from glutinous matter secreted by 
the foot.* 

f Hohpea (symmetrica), Hall. 1847. Outer lip sinuated 
near the base. L, Silurian, New York. 

Family XI.— FiBBUEEiiLn).®), 

Shell conical, limpet-shaped ; apex recurved ; nucleus spiral, 
often disappearing in the course of growth ; anterior margin 
notched or apex perforated ; muscular impression horse-shoe 
shaped, open in front. 

Animal with a weU-developed head, a short muzzle, subulate 
tentacles, and eyes on rudimentary pedicels at their outer bases; 
sides ornamented with short cirri; branchial plumes 2, sym- 
metrical ; anal siphon occupying the anterior notch or perforated 
summit of the shell. Lingual dentition similar to tT0chu9*\ 

Fibsueella, Lam. Key-hole Hmpet. 

Etymology, diminutive of fissura, a slit. 

Type, F. Listen, PI. XI., Fig. 1. 

* AsuuUu des Sciences Naturelles, 1866. 

t FissureUa is the best gasteropod for comparison with the bivalves ; its large gQls, 
ptaoed one en each side, and its symmetrical shell, pierced with a median odfloe forthe 
escape of the ont^ing branchial current, ai’e unmistakable indications of homologiee 
frith the lameUi-hranchiata. See p. 89. 
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81M OTal, oonioal, depressed, witli the apex in front of tho 
centre, and perforated ; surface radiated or cancellated; muscular 
impression mth the points inouryed. 

fa very'youhg shells the apex is entire and sub-spiral ; but as 
the perforation increases in size, it encroaches on the summit 
and gradually removes it. The key-hele limpets are locomotive ; 



Fig. 118 . FissvreUa. (Wilton.) 


they chiefly inhabit the laminarian zone, but range downwards 
to 60 fathoms. For dentition see Fig. 118. 

Distribution^ 132 species. America, Britain, South Africa, 
India, China, Australia, Tipper California, Cape Horn. 

Fossil^ 30 species. Carb. ; oolites — . Britain and France. 

Suh^genera. PwpiWta, Gray. F. apertura, Bom. (=hiantula, 
Lam.) Shell smooth, surrounded by a sharp white edg^ per- 
foration very large. Distribution, South Africa, Fissureili^a, 
D’Orbigny.- F. hiantula, Lam. (=megatrema, D’Orbigny.). 
Shell cancellated; covered by the mantle of the animal. 3 
^ecies. Cape and Tasmania. 

{Macroschisma, Sw.) F. macroschisma, PI. XI., Fig. 2. 
An a l aperture close to the ^posterior margin of the shell. The 
a nima l is so much larger than its shell as to be compared to the 
testacelle by Mr. Cuming, 

Distribution, Philippines and Swan Biver. 

Lucapina, Gray, F. elegans, Gray (=aperta, Sby.). Shell 
white, cancellated, margin crenulated ; covered by the reflected 
mantle. 3 species, California. 


PXJKCTTJEELLA, Lowe, 

Synonyms, Cemoria, Leach. Diadora, Gray. 

Type, P. noachina, PI. XI., Fig. 3. 

Shell conical, elevated, with the apex recurved; perforation in 
front of the apex, with. a raised border internally; surflice 
cancellated. 

Distribution, 6 (P) species. Greenland, Boreal Amerioai 
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Korwayi Nortk Britain, Tierra-del-Fuego^ In 20— 100 fathoms 
water, 

Foatil, in the glacial formations of North Britain. 

Bimula, Befpance. , 

Etymology^ diminutiTe of nma, a fissure. 

Synonym^ Bimularia. 

Becent <ype, E. Blainyillii, PI. XI., Pig. 4. 

Shdl thin and cancellated, with a perforation near the anterior 
margin. 

Distribution, several species found on sandy mud at low water, 
or dredged in from 10 — 25 fathoms. Philippines (Cuming). 
Fossil, 3 species. Bath oolite— coral rag. Britain and France. 

Emarginttla, Lam. 

Etymology, diminutive of emarginata^ notched, 

Type, E. reticula, PI. XI., Figs. 6 and 6. 

Shell oybI, conical, elevated, with the apex recurved; surface 
cancellated; anterior margin notched. Muscular impression 
with recurved points. The nucleus (or shell of the fry) is spiral, 
and resembles scissxmUa, The anterior slit is very vaii^ble in 
extent. The animal of emarginula (and also of puncturella) has 
an isolated cirrus on the back of the foot, perhaps representing 
the operculigerous lobe. (Forbes.) Lingual dentition, median 
teeth sub-quadrate ; laterals 4, oblong, imbricated ; uncini about 
60, the first large and thick, with a lobed hook, the rest linear, 
with serrulated hooks. (Loven.) 

Distribution, 40 species. West Indies, Britain, Norway, 
Philippines, Australia. Eange from low water to 90 fathoms. 
Fossil, 40 species. Trias — . Britain and France. 

Sub-genus, Hemitoma, Sw. 

Type, B. octoradiata (E. rugosa, PI. XI., Figs. 1 and 8). 

Shell depressed, anterior margin slightly channeled. 

Paiim6phoeus, Blainville. Duok*s-bill limpet. 

Etymology, parme, a shield, and phoreus, a bearer. 

Type, P. australis, PI. XI., Fig. 9. 

Bynmym, Scutus, Montf. 

Shell lengthened-oblong, depressed; apex posterior; front 
margin arched. Muscular impression horse-shoe shaped, elon- 
gated. The shell is smooth and white, and permanently covered 
by the reflected borders of the mantle. The animal is black, 
BSid Tery large compared with the shell ; its sides are fringed 
with (fliort oixri, and its eyes sessile on the outer bases of thick 
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tentacles; it is found in shallow water, and walks freely. 
(Cuming.) 

JHetribiaion, 15 q>ecies. New Zealand, Australia, Philippines, 
Singapore, Bed Sea, Cape. 

Fo$ 9 il, 3 species. Eocene . Paris Basin. 

Eamily XII.—* Oalyi*tkjeidjb. Bonnet-limpet 

Shell limpet-like, with the apex more or less spiral ; interior 
simple, or divided by a shelly process, variously shaped, to 
which the adductor muscles are attached. 

Animal with a distinct head ; muzzle lengthened ; eyes on the 
external bases of the tentacles ; branchial plume single. Lin- 
gual teeth single, uncini 3, as in Fig. 119, which shows dentition 



of erepidula. The rostrum is prominent and split, h^t non- 
retractile ; the median tooth hooked and dentate ; the first, or 
first and second laterals serrated, the third claw-shaped and 
simple. Lov^n places this family next to the Veluiinidm* 

Oiie bonnet-limpets are found adhering to stones and shells ; 
most of them appear never to quit the spot on which they first 
settle, as the margins of their shells become adapted to the 
surface beneath, whilst some wear away the space beneath their 
feot, and others secrete a shelly base. Both their form and 
colour depend on the situation in which they grow ; those found 
in the cavities of dead shells are nearly flat, or even concave 
&ud colourless. They are presumed to feed on the sea- 
growing round, ihem, or on animalcules; a ca/yp^reea, 
Professor Forbes kept in a glass, ate a amaW sea ring 
{fl^iodorie) which was confined with it. Both calpptrma and 
fg0fiop8is sometimes cover and hatch their spawn in front of their 
(Alder and Olarke.) 

Df. Gray apanges the bonnet-limpets next after the venx^ 
their lingu^ dentition is like wMina* 
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OALTPiazBA., Lam. Oup^and-saucer .limpet. 

Etymology, calyptra, a (lady’s) cap. 

Byn/(mym, Lithedaphus, Owen. 

Types, 0. equestris, PL XI., Fig. 10. 0. Dillwynnii, F^. 11- 

Shell conical ; limpet-sliaped ; apex posterior, with a minute, 
spiral nnclens ; margin irregular ; interior with .a half-cup 
e^ped process on the posterior side, attached to the apex, and 
open in front. Surface rugose or cancellated. 

Animal with a broad muzzle ; tentacles rather short ; lanceo-^ 
late; eyes on bulgings at the outer bases of the tentacles; 
mantle-margin simple, sides plain. Found under stones, be- 
tween tide-marks, and in shallow water. (Cuming.) 

DisWibution, 50 species. West Indies, Honduras, Britain, 
Mediterranean, Africa, India, Philippines, China, Japan, New 
Zealand, Q-allapagos, Chili. 

Fossil, 31 species. Carb. ? chalk — . Britain, France, &c. 

8ub^genera» Crucibulum, Schum. (Dispotsea. Say.,Calypeopsis, 
Less.) 

Example, C. rudis, PL XI., Fig. 12. 

Shell spinulose ; internal cup entire ; attached by one of its 
sides. 

Distribution, West America, Japan, West Indies. Found on 
shells, with its base worn, or smoothed by a shelly deposit. 
(Gray.) Between this section and the next there are several 
intermediate forms. 

Trochita, Schum. (Infundibulum, J. Sby., Galerus, Humph. 
Trodhatella and SiphopateUa, Lesson.) T. radians, PL 
Figs. 13, 14. (= Patella trochoides, Dillw.). T, sinensis, 

PL XI., Fig. 16. 

Shell circular, more or less distinctly spiral ; apex central ; 
interior with a more or less complete sub-spiral partition. 

Distribution, chiefly tropical, but ranges from Britain to New 
2iealand. 

T. prisca (McCoy) is found in the carb. limestone in Ireland ; 
and several large species occur in the London clay and Paris 
basin. The recent C. sinensis — the “Chinaman’s hat” of 
ooUectors — ^is found on the southern shores of England, and in 
.the Mediterranean, in 5 — 10 fathoms water. (Forbes.) Its 
lingual dentition is given by Loven; median teeth broad, 
hooked, denticulated ; uncini 3, the first hooked and serrated, 
2, 3, daw-ehapea, simple. 

Cbepidula, Lam. 

Etymology, crepidvla, a small sandal. 
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Type^ 0. fomicata, PI. XI., Pig. 16. 

Synonym, Orypta, Humph. 

SMloYol, limpet*like ; with a posterior, oblique, marginal 
apex; interior poHshed, with a i^elly partition coyering its 
posterior half. 

The crepidulce resemble the fresh- water navicelloe in form; 
but the internal ledge which mimics the columella of the nerite, 
is here the basis of the adductor muscles. 

They are sedentary on stones and shells, in shallow water, and 
are sometimes found adhering to one another in groups of many 
miccessiye generations. The specimens or species which. liye 
inside empty spiral shells are yery thin, nearly flat> and 
colourless. 

Distribution, 54 species. West Indies, Honduras, Mediter- 
ranean, West Africa, Cape, India, Australia, West America. 

Fossil, 14 species. Eocene — . France, North America, and 
Patagonia. 


PiLEOPSis, Lam. Bonnet-limpet. 

Etymology, pileos, a cap, and opsis, like. 

SynonyTM, Oapulus, Montf. Brocchia, Bronn. 

Type, P. hungaricus, PI. XI., Fig. 17, P. militaris, PL XI., 
Fig, 18. 

Shell conical; apex posterior, spirally recuryed; aperture 
rounded ; muscular impression horse-shoe shaped. 

Animal a hinged mantle-margin; lingual teeth like 
calyptrcea, 

P. hungaricus (the Hungarian-bonnet) is found on oysters in 
5 to 15 fathoms water ; more rarely as deep as 80 fathoms, and 
then yery small. P. militaris is extremely like a vdutina. 

Distribution, 8 species. West Indies, Norway, Britain, 
Mediterranean, India, Australia, California. 

Fossil, 20 species. Lias — . Europe. 

Sub~genus. Amathina, Ghny. A.- tricarinata, PL XI., Fig. 19. 

Shell depressed, oblong; apex posterior, not spii^, with 
three strong ribs ^yerging from it to the anterior margin. 

Flatyceras, Conrad (acrooulia, Phil.). P. yetustus. CarlK, 
limestone. Britain. 

Fossil, 20 species. Deyonian — ^Trias. Amerioai Europe. 

Metoptoma, Phillips. M. Pileus, Ph. 

SlUll limpet-like, side beneath the apex truncated, resembling 
the posterior yalye of a chiton. 7 species* Oarb* limestone. 
Britra* 
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Hitponyx, Defranoe. 

Etymology i hippos, a horse, and onyx, a hoof. 

H. cornucopia, PL XI., Figs. 20, 21. 

8^ thick, obliquely conical, apex posterior ; base shelly, 
with a horse-shoe shaped impression, corrosponding to that of 
the adductor muscle. 

. •Eistribution, 13 species. West Indies, Persian Gulf, PhiHp- 
pines, Australia, Pacific, West America. 

Fossil, 10 sp. U. chalk — . Britain, France, North America. 

8uh~genu8» Amalthea, Schum. A. conica. Like hipponyx, 
but forming no shelly base ; surface of attachment worn and 
marked with a cresent-shaped impression. Often occurs on 
living shells, such as the large^ turbines and turbinellso of the 
Eastern seas. 

Famelt Xin.—PATELLiDiE. Limpets. 

Shell conical, with the apex turned forwards ; muscular im- 
pression horse-shoe shaped, open in front. 

Animal with a distinct head, furnished with tentacles, bear- 
ing eyes at their outer bases ; foot as large as the margin of the 
shell ; mantle plain or fringed. Eespiratory organ in the form 
of one or two branchial plumes, lodged in a cervical cavity; or 
of a series of lamellae surrounding the animal between its foot 
and mantle. Mouth armed with horny upper jaw, and a long 
ribbon-like tongue, furnished with numerous teeth, each con- 
sisting of a pellucid base and an opaque hooked apex. 

The order cydo-hranchiata of:.0uvier included the chitons and 
the limpets, and was characterised by the circular arrangement 
of the branchiae. At a comparatively recent period it was ascer- 
tained ^at some of the patellae {acmoea) had a free, cervical 
gill; whilst the chitons exhibited too many peculiarities to 
admit of being associated so closely with them. Professor 
Forbes has very happily suggested ^t the cyclo-branchiate 
gill of patella is, in reality, a single, long branchial plume, 
originating on the left side of the neck, ooil^ backwards round 
the foot, and attached throughout its length. This view is con- 
firmed by the circumstance that the gill of the sea- weed limpets 
{nacdlos) does not form a complete cirde, but ends without 
passing in front of the animal’s head. 

Patella, L.' Bock limpet. 

Etymhgy, patella, a dish. 

Synonyms, Heldon Montfort ; Oymba, Adams* 
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Example^ P. longicostata. PL XI., Pig. 22. 

81M oval, with a sub-central apex; surface smooth, or 
omimented with radiating striee or ribs; 
margin eyen or spiny ; interior smooth. 

Animal with a continuous series of bran- 
chial lamellaB ; mantle-margin fringed ; eyes 
sessile, externally, on the swollen bases of 
the tentacles; mouth notched below. Lingual 
teeth 6, of which 4 are central, and 2 lateral; 
uncini 3. Pig. 120 shows the teeth, but not 
the uncini of P. vulgata. The Cape limpets 
(e.g. P. denticulata) haye a minute central 
tooth, which is wanting in any other species patella 

hitherto examined. (Wilton.) ’ vu/gata. 

The dental canal of the common British Wiitoa.) 

limpet (P. vulgata) is rather longer than its shell; it has 160 
rows of teeth, with 12 teeth in each row, or 1,920 in all. 
(Forbes.) The limpets liye on rocky coasts, between tide- 
marks, and are consequently left dry twice eyery day; they 
adhere yery firmly by atmospheric pressure (16 lbs. per square 
inch), and the difficulty of detaching them is increased by the 
form of the shell. On soft calcareous rocks, like the chalk of 
the coast of Thanet, they liye in pits half an inch deep, pro- 
bably formed by the carbonic acid disengaged in respiration ; on 
hard limestones only the aged specimens are found to haye worn 
the rock beneath, and the margin of their shell is often accom- 
modated to the inequalities of the surrounding surface. These 
circumstances would seem to imply that the limpets are 
sedentary, and liye on the sea-weed within reach of their 
tongues, or else that they return to the same spot to roost. On 
the coast of Northumberland we haye seen them sheltering 
themselyes in the creyices of rocks, whose broad surfaces, oyer- 
grown with nuUipores, were covered with irregular tracks, 
apparently rasped by the limpets in their between tides 
excursions.* 

The limpet is mucn used by fishermen for bait ; on the coast 
of Berwickshire nearly 12,000,000 haye been collected yearly, 
until their numbers are so decreased that collecting them has 
become tedious. (Dr. Johnston.)' In the north of Ireland 
they are used for human food, especially in se^ns of scarcity; 

» U Httipets placed in stale Water, or little pools exposed to the hdt son, ther 
ore^ out more quickly than one wo^d expect; the tracks they leave are very 
peculiar, and not likely to he mistaken when once seen. 
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many touB w^lxt ore collected annually near the toim of 
Lame alone. (B. Patterson.) 

On the western coast of South America there is a limpet 
which attains the diameter of a foot, and is used by the natiyCs' 
as a badn. (Ouming.) 

The common limpet makes oyal pits in timber as well as in 
chalk. Small indiyiduals sometimes roost habitually on larger 
specimens, and make an oyal furrow on the shell, ^e surfhoe 
on which limpets roost, and some space around it, is often 
coyered with radiating striae not jparalltl like those produced hy 
their teeth on niillipore, Mr. Quskoin has a limpet-sheU 
encrusted with nullipore, which other limpets have rasped aU 
over. In M. D’Orbigny’s collection of Cuban shells there is a 
group of oysters ( 0. comucopice)^ with a colony of the Hipponyx 
mitrtda sheltered in their interstices-; these limpets have not 
only fed on the nullipore with which the oysters are encrusted, 
but have extensively eroded the epidermal layer of shell 
beneath.* 

As to the Calypiroeidoe generally, although furnished witn 
lingual teeth (Fig. 96) like those of the animal-feeding Velviinay 
and themselves manifesting carnivorous propensities (p. 276), it 
is diflGlcult to understand how they can travel in quest of food. 

The shape of some species of limpet is believed to vary with 
the nature of the surface on which they habitually live. Thus 
the British Nacella pellucida is found on the fronds of the 
tangle, and assumes the form called N. Icevie^ when in lives on 
their stalks* (Forbes.) The Acmcea testvjdinalis becomes ■ 
laterally compressed and is called A, alvea when it grows on the 
blades of the Zostera (Gould) ;• and Patella miniata of the Cape 
becomes a new “ genus ” {^Cymha, Adams, not Broderip) when it 
roosts on the round stems of sea-weed, and takes the form 
called P. compressa. (Gray.) 

Distrihutiony 144 species. Britain, Norway, &c. Wellington 
Channel. World-wide. 

Fossily above 100 species of patellidae, including acmceay L. 
Silurian—. North America, Furope. 

Suh^genera. Noce/Za, Schum. (= patina, Leach). 

Examphy P. pellucida. PI. XI., Fig. 23. 

Shell thin ; apex nearly marginal, 

Antmal with the mouth entire below. Branchise not con- 

« A similtt dfcmastanco has-been noticed in the fresh-water Paludina and Am- 
peXUanOy hy Dr. Bland sad Mr. B. Swift ; in the absence of other food they devoar the 
Steen fegetaUe matter inonuting (me another’s shells, and in this remove the 
epiicrw^etenetBtkib holes in the shell. 
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tinued in front of the head. Found on the fronds and etatts of 
sea-weeds. Britain, Gape, Gape Horn. 

SctOeUina, Gfray. S. crenulata. Shell with a broad margin 
internally. 1 species. Bed Sea, Philippines, Pacific, Panama* 
(Guming.) 

AcociEA, Eschscholtz. 

Etymology i acme^ a 

Synonymej Tectura, M. Edw. Lottia and Sounia, Gray. 
Patelloida, Quoy. 

Type, A. testudinalis. PI. XI., Fig. 24. 

Shell like patella. Animal with a single pectinated gill ; 
lodged in a cervical cavity, and exserted from the right side 
of the neck when the creature walks. Lingual teeth 8 on 
each side of the median line. Low water to 30 fathoms. 
(Forbes.) ^ 

Dietrilution, 61 species. Norway, Britain, Australia, Pacific, 
West America. 

Sul-genei'a. Lepeta, Gray (= pro-pilidium, Forbes). Patella 
C80oa, Muller. 

Shdl apex posterior, Am'wa? blind. Britain. 30—90 

fathoms. 

Piliditm, Forbes. P. fulva, Muller. Britain. 20 — 80 fathoms 
water. 

Shell smaU, apex anterior. Animal blind; giUs 2, not 
projecting; mantle even-edged. Both lepeta and pilidivm 
have large single median teeth, with trilobed hooks; and 2 
hooked uncini on each side. 

Gadinia (Adanson), Gray. 

Type, G. peruviana. PI, XI., Fig. 26. 

Synonym^ Mouretia, Shy. 

Shell conical; muscular impression horse-shoe-shaped, the 
right side shortest, terminating at the siphonal groove. 

Animal with a single cervical gill; tentacles expanded, 
funnel-shaped. 

Distribution, 8 species. Mediterranean, Bed Sea, Africa, Pern* 

Fossil, 1 species. Sicily. 

SiPHONAEiA, Sowerby. 

Type, S. sipho. PL XI., Fig. 25. 

SMI like patella; apex sub-central, posterior;, muscular 
impression horse-shoe shaped, divided on ^e right side by a 



282 


HAKITAtOF IBS BOLLITSCA. 


deep dphonal groeye, wMoli produces a Blight projection on the 
margin. 

'Animal with a broad head, destitute of tentacles ; eyes sessile 
on prominent rounded lobes; gill? single. The sii^onarise 
are found between tide-marks, like limpets ; Dr. Gray places 
them with the pulmonifera, between the auriculidae and cycles* 
tomidae. 

Distrihutiont 41 species. Cape, India, Philippines, Australia, 
New Zealand, Pacific, Gallapagos, Peru, Cape Horn. (Cuming.) 

Fomli 3 species. Miocene — . France. 


Family XIV.— DENTALiADiE. Tooth-shells. 

Dentalium, L. 

Tf/pe, D. elephantinum. PI. XI., Fig. 27. 

Shell tubular, symmetrical, curved, open at each end, 
attenuated posteriorly ; surface smooth or longitudinally 
striated ; aperture circular, not constricted.* 

Animal attached to its shell near the posterior anal orifice ; 
head rudimentary, eyes 0, tentacles 0; oral orifice fringed; 
foot pointed, conical, with symmetrical side-lobes, and an 
attenuated base, in which is a hollow communicating with the 
stomach. Branchiae 2, symmetrical, posterior to the heart; 
blood red (Clarke); sexes united? Lingual ribbon wide, 
ovate; rachis 1 -toothed; uncini single, flanked by single 
unarmed plates. 

The tooth-shells are animal-feeders, devouring foraminifera 
and minute bivalves ; they are found on sand, or mud, in which 
they often bury themselves. The British species range from 10 
— 100 fathoms. (Forbes.) 

Dietrihution, 60 species. West Indies, Norway j Britain, 
Mediterranean, India. 

F(M«7, 125 species. Devonian—. Europe, Chili. 


Family XV.— CniToinnjB. 

Chitok, L. 

Ftymoilogy, chiton, a coat of mail. 

JSxampleB, 0 . squamosus, spinosus, fascicularis, fiEUBoiatus. PL 
XL, .Kgs. 28-81. 

• />. gadiu of Montagu it an anneiid, t>elonging to the gentu ditrupa. 
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Shell oompcNBed of eight transrerse imbricating plates, lodged 
in a coriaceous mantle, which forms an expanded margin round 
the body. The first seyen plates have posterior apices ; the 
eighth has its apex nearly in front. The six middle plates are 
ea^ diyided by lines of sculpturing into a dorsal and two 
lateral areas. All are inserted into the mantle of the animal 
by processes (apophyses) from their front margins. The 
posterior plate is considered homologous with the limpet-diell 
by Dr. Gray; the other plates appear like portions of its 
anterior slope, successively detached. The border of the mantle 
is either bare or covered with minute plates, hairs, or spines. 

Animal with a broad creeping disk like the limpet ; proboscis 
armed with cartilaginous jaws, and a long linear tongue; 
lingual teeth 3; median small, laterals large, with dentated 
hooks; uncini 5, trapezoidal, one of them erect and hooked. 
No eyes or tentacles. Branchiae forming a series of lamellee 
between the foot and the mantle, round the posterior part of 
the body. The heart is centra], and elongated like the dorsal 
vessel of the annelides ; the sexes are united ; the re-productive 
organs are symmetrically repeated on each side, and have two 
onfices ; Ihe intestine is straight, and the anal orifice posterior 
and median. 

IHetrihution, More than 250 species are known ; they occur 
in all climates throughout the world ; most abundant on rocks 
at low water, but frequently obtained by dredging in 10 — 25 
fathoms. Some of the small British species range as deep as 
100 fathoms. (Forbes.) West Indies, Europe, South Africa, 
Australia, and New Zealand, Califomia to Chiloe. 

Fossil, 37 species. Silurian — . Britain, Belgium, &c. 

Sub-genera.* Chiton. Synonyms, Lophurus, Poli. Badsia, 
Callo-chiton, Ischno-chiton, and Lepto-chiton. (Gray.) 

Example, C. squamosus. PI. XI., Fig. 28. Border tessel- 
lated. 

Distribution, Brazil, West Indies, Newfoundland, Greenland, 
Britain, Me^terranean, Gape, Philippines, Australia, New 
Zealand, West America. 

Tonicia, Gray. 0. elegans. Margin bare. 

Distribution, Greenland, Cape Horn, New Zealand, Valparaiso. 

' Aemthopleura, Guilding, 0. spinosus. PI. XI., Fig. 2(K 
Margin covered with spines, or elongated scales. 

* Th« lolHSenera of Dr. Gray are founded on the fonn of the inutrtton: 

they are deaoribed in detail in the juroceedinga of the Zodogioal Itoety. Dr. 
^Middendorf employa the number of the broncMal Jamitm iot diattagniahing the 
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Symnym^ Schizo-oliiton, Oorepldum, Plazipbora, Onydbo- 
chiton, Enoplo-ohiton, Gray. 

DistrihuHony West Indies, Gape Horn, Ealklands, Africa, 
Philippines, Australia, New Zealwid, Valparaiso. 

Mopalta, Gray. 0. Hindsii. Border hairy. 

JDistrihtfitiony West America, Falkland Islands. 

Katharina, Gray. 0. tunicatus. Mantle covering all but 
the centre of the plates. 

Distribution y New Zealand, West America. 

Gryptochitony Gray, “Saw-dust chiton.” 0. amiculatus. 
Valves covered with scaly epidermis. 

Syiwnymsy Cr 3 ^tooonchus, Sw. Amicula, Gray. 

Distrihutiony California, New Zealand. 

AcanthochiteSy Leach. 0. fascicularis. PI. XI.. Fig. SO. 
Border t)mamented with tufts of slender spines, opposite the 
plates. 

Distributiofiy Britain, Mediterranean, New Zealand. 

ChitonelluSy Lam. 0. fasciatus, Quoy. PI. XI., Fig. 31. 
Border velvety ; exposed portion of the plates small, distant ; 
apophyses close together. The dentition of chitonellus is repre- 
sented in Fig. 121. 

Distrihutiony 10 species. West Indies, West Africa, Philip- 
pines, Australia, Pacific, Panama. The chitonellat are found in 
fissures of coral rock. (Cuming.) 

FossUy Carb. Scotland. 

OryphochitoHy Gray, C. nervicanus. 

Eehnintliochitony Salter, 1847. H. Grifdthii, Salter, Oeohgieal 



Fig. 121. Chitonellus. Tasmania. (Wilton.) 


Journal. Plates sub-quadrate, not covered bv the mantle : 
apophyses widely separated. 

Fossily Silurian. Ireland. 

Broumiay Candei, D’Orbigny, 1853. A minute disooidal 
shell, associated with Eelicophlegma in the' first instance, but 
distinguished by the serrated keels on its whorls, and lateral 
notches to the aperture. Cuba. 

(kioar^y spinosa, Souleyet, 1850. 

Shell sob-globose, dextrally spiral, homy, pdludd, with three 
acutely serrated keels ; aperture thicken^, entire. Lateral 3 
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lines. Soulb Seas (» Eohino^ira) Erohn and Jasonilla- 
Haed). 

Bedmiai Petit, 1853. E. Jeliennea, Bed Sea. B. Bollandiana, 
Atlantic, and Ma 2 satlan. 

Animal pelagic, resembling ianthina ; one inch long. 

8Ml paludu^onn, thin, -with a brown epidermis; whorls 
ventrioose ; aperture ovate-oblique, dightly effhsed at the base, 
margins disunited ; inner lip oblique, rather sinuated-in^the 
middle ; outer lip acute, entire. 

These so-caU^ genera, fonnerly thought to belong to the 
Atlantidee, are, for the most part, composed of prosobranchiate 
larvse ; but the genera to which they belong h^ not yet been 
ascertained. 


OBDEB n.— PTJLMONIFEBA. 

This order embraces all the land-snails and other moUusca 
which breathe air. They are normal gasteropoda, haying a 
broad foot, and usually a large spiral shell ; their breathing- 
organ is the simplest form of lung, and is like the branchM 
chamber of the sea-snails, but lined with a network of 
respiratory vessels. One large division of the land-snails is 
fuinished with an operculated shell ; the rest are in-operculate, 
and sometimes shell-less. 

The pvlmonifera are closely related to the plant-eating sea- 
snails {holo8tomata)y through Cydoatomay and to the nvdwvmchi 
by .Oncidtim. As a group, they are generally inferior to the 
sea-snails, on account of the comparative imperfection of their 
senses, and the union of the functions of both sexes in each 
individual. 


SEOTIOH a.— iH-OPEECfULATA. 

The typical pulmonifera vary much in appearance and habits, 
but agree essentially in structure. Most of them have sufi3- 
ckntly large shells ; in the d^gs, however, the dieU is small 
and conceided, or rarely quite wanting. Sn^-sheUs contain a 
larger proportion of anix^ matter than sea-shells, and their 
s^oturo is less distinctly stratified (p. 32). ' In form these 
shells represent many marine genera. The greater part are 
terrestrial, only some of the smaller fSamilies inhaMt fresh 
waters or damp places near the sea. The respiratory orifice is 
small and valve-like,* to prevent too rapid desiccation in the 
land-snails, and to guard against the entry of water in the 
« S«noe tbey ate called AMo-fhawnona (ococealed-lniiiEed) by Oxay. 
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aquatic tribes. Land-snails are universally distributed; but 
the necessity for moist air, and the vegetable nature of their 
food, favour their multipHoation in warm and humid regions-: 
they are especially abundant in islands, whilst in hot and 
desert countries they appear only in the season of rain or dews. 
Their geological history is less complete than that of the purely 
marine orders ; but their antiquity might be inferred from the 
distribution of peculiar'genera in remote islands, associated with 
the living representatives of the ancient fauna of Europe. 
Eresh-water snails {Limnosidasi) occur in the English Weald, 
but fossil land-snails have not been found in strata older than 
the tertiary in Europe, and then under forms generically, and 
even in one instance specifically, identical with living t^es of 
the New World {Megaspiray Proserpi'my Glandiruty and Helix 
lahyrirdhica). In the coal-strata of Nova Scotia Sir Oharles 
Lyoll has discovered a single specimen of a reversed and striated 
shell, apparently a Clauailia. 

The lingual dentition of the pulmonifera confirms, in a re« 
markable manner, those views respecting the affinities of the 
order, and its zoological value, which have been deduced from 
the more obvious characters afforded by the animal and shell. 
The operculated land-snails have seven-ranked teeth, like 
Paludina and Littorina, The in-operculated air-breathers 
have, without known exception, rows of very numerous, similar 
teeth, with bi'oad bases, resembling tessellated pavement. Their 
crowns are recurved, and either aculeate or dentated. The 
lingual ribbon is very broad, often nearly as wi(\e as it is long ; 
and the number of teeth in a row (though usually a third less) 
is sometimes as great, or even greater, than the number of 
rows. The rows of teeth are straight or curved or angulated ; 
when the rows ore straight the teeth are similar in shape ; curves 
indicate gradual changes, and angles accompany sudden altera- 
tions of form. 



The absolute number of teeth is only a speoifio character, and 
is usually greatest in the larger species ; but the HeUceUae have 
tswer teeth in proportion than the HeUcee, and Y^tia has 

* Ftsgmsiit of tho liogoil memlntae of Achatina fvUca, with otnM toA Metal 
tiotli BMM eniaigod, from » fpooimon commimic«teA t>7 J. W. Lsidlfty, Enq. 
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fewer Ancylus* The anomalous genus Am^hibola (p. 189) 
is said to haye a tongue, anned wi^ teeth simil a r to those 
of the slug. 

About one-third the lingual membrane is q^read oyer the 
tongue ; the rest has its margins rolled together, and is lodged 
in a sao or dental canal, which diyerges downwards from the 
jKMsterior part of the mouth, and terminates outside the buooal 
mass of mui^es.* 

The mode in which the tongue is used, may be seen by placing 
a Limnmx or Flanorhia in a glass of wat^, inside which ^e green 
conferva has begun to grow ; they will be obseryed incessantly 
cleaning off this film. The upper lip with its mandible is raised, 
the lower lip — ^which is horse-i^oe shaped— expands, the tongue 
is protruded and applied to the surfSace for an instant, and then 
withdrawn ; its teeth glitter like glass-paper, and in Limnoaa it 
is so flexible, that frequently it will catch against projecting 
points, and be drawn out of shape slightly as it yibrates oyer 
the surface. 

“The deyelopment of the (in-operculate) Pulmonifera has 
been worked out by Yan Beneden and Wmdischmann,t by Oscar 
Schmidt,! and by Oegenbaur;§ the memoir by the l^t-named 
author, contains full i^ormation respecting Limax and CUmilia, 
and some important notices with regard to Helix, 

“ The yelk undergoes complete diyision. The first stage of 
deyelopment consists in the separation of the embryo into 
mantle and foot. The anterior part of the body, in front of the 
mantle, dilates and forms a contractile sac — ^the homologue of 
the velum of marine gasteropods — ^which in JDoris, Folycera^ and 
AEolu, has been seen to exhibit similar contractions. (Qegen- 
baur.) To this contractile yesicle the name of YeUc-eac was 
giyen by Yan Beneden and Windischmann, but it is a yery 
different organ from the true Yelk-sac, which exists in the 
Cephalopoda alone among molluscs. 

“ A similar contractile dilatation exists at the end of the foot 
•—and the contractions of this * caudal’ yesiole and of the 
* yitellary ’ yesiole alternate, so as to produce a kind of circular 
tion before ihe deyelopment of the heart. 

“ The oral tentacles and parts about the mouth are the last to 
be completed. 

“ A peculiar gland exists during the embryonic period, at- 

• Thonuon, An. Kat. Eiat Feb. 1861. 

t B eohe ro hee anr I’embryogenie dee Limaoea. MttUer’a Arohir. 1841. 

% Ueber die Entwiokelnng von Umax agrttHt, Milller’a Axchiv. 1861. 

( Beitrige anr Bntwiokelnngigeaohiolite der Land-gaft«opod«D. Slebold uAL 
Kattiker^a Zeitichilft, 1862. 
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taohedioiihBpaaMftesofthe^T^ Teaidei whidbt Gbgenl)^^ 

laid Schmidt compare to a Wolffian body« 

^‘ Gegenbanr dmws attention to the fact, that ihe first rudi- 
ment of the diell in Limax, ClauaiUa, and probably Hd4x, is not 
secreted on the exterior of the mantle, as in oiher gasteropoda; 
"but is deposited, in the form of calcareous granules, mthin its 
Substance. 

^‘Besides, therefore, the possession of Wolffian bodies, and of 
especial contractile organs, which subserve respiration and cir- 
ocdation during embryonic life — ^the terrestrial gasteropoda are • 
' fiirther distinguished by the peculiar mode of development of 
their shells— if the observations upon ClausiUa and Helix may 
be extended to the rest. The first development of the sheU 
within the substance of the mantle (a relation foimd hitherto 
only in the Cephodopoda) is up to the present time a solitary 
fisct, without parallel among the other gasteropodous families.” 
(Huxley.) 

Family I.— HEUOiDiE.* Land-snails. 

Shell external, usually well developed, and capable of con- 
tainmg the entire animal; aperture closed by an epiphragm 
during hybernation, f 

Anvnwl with a short retractile head, with four cylindrical, 
retractile tentacles, the upper pair longest and bearing eye- 
specks at their summits. Body spiral, distinct from the foot ; 
respiratory orifice on the right side, beneath the margin of the 
shell; reproductive orifice near the base of the right ocular 
tentacle ; mouth armed with a homy, dentated, crescent-shaped 
upper mandible; lingual membrane oblong, central teeth in- 
conspicuous, laterals numerous, similar. 

Helix, L4 

Tgpe, H* pomatia, L., Boman snail. 

Etymology^ Helix, a coil. 

SheU umbilicated, perforated or imperforate; disooidal, 
g^obosely-depressed or conoid^ ; aperture transverse, oblique^ 
lunar, or roundish; margins distinct, remote, or united by 
callus. 

with a long foot, pointed behind; lingual teeth usuaUj 
in straight rows, edge-teeth dentated. 

• Tbe aoeoant of thii fimily is chiefly taken from Dr. L. TfelfferHi Monogrspkla 
SUUmnm, 

t If a layer of hardened mnoiu, Mmethnaa atagthaned uttk Oflfl. 

Icaato of Uxne; it ii always minutely perfonted opposite the sest^maoiy 
4 iAeayimiMayof tiiegenaswcroldflaaeveralpa Seep.48. 
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DM'ibniioUi including the eub-genera, above 1,600 species 
(several hundred species are ue described). World- wide ; rang- 
ing northward as far as the limit of trees, and southward to 
Tierra-del-Fuego, but most abundant by far in warm and humid 
climates. M. D’Orbigny obseiwed 6 species at elevations ex- 
ceeding 11,000 feet in South America, and Layard found H, 
gardeneri at the height of 8,000 feet in Ceylon. The species of. 
tropical and southern islands are mostly peculiar. Several of 
the smaller British species, and even the large garden-snail {H, 
a8persa)f have been naturalised in the most remote colonies. 
The Neapolitans and Brazilians eat snails. 

Fossil species about 200. Eocene — . Europe. 

Sections : Acavus^ Montf. Shell imperforate. II. hsemastoma, 
PI. XII., Eig. 1. 

Oeotroclius (lonchostoma) Hassclt, Trochiform, flat beneath. 

Polygyra^ Say. Depressed, many-whorled. II. polygyrata, 
PI. XII., Eig. 2. 

Tredopsisy Eaf. Aperture contracted by tooth-like projections, 
n. Hirsuta, PI. XII., Eig. 5. 

Carocolla^ I^am. Peristome continuous. H. lapicida, PI. XII., 
Eig. 3. 

8ub~genera. Aimstoma^ Eischer. (Tomigerus, Spix.) II. 
globulosa, PI. XII., Eig. 4. Aperture of adult turned up- 
wards, ringent ; 4 species. BrazL. 

Hypostoma (Boysii), Albers, is a minute Indian snail, in which 
the aperture is similarly distorted. 

Lychnus (Matheroni, Keq.) has a similar shell, but no apertural 
teeth ; 3 species occur in the Eocene Tertiary of South Eranco. 

StreptaxiSy Gray. H. contusa, PI. XII., Eig. 6. Sub-globose, 
lower whorls receding from the axis of the upper ; 34 species. 
Brazil, West Africa, Mascarene Islands, South Asia. 

Sagda, Beck. H. epistylium, PI. XII., Eig. 7. Imperforate, 
globosely conoid, close-whorled, aperture lamellate within, lip 
sharp ; 3 species. Jamaica. 

ProsSrpina (nitida), Guilding. Shell depressed, shining, 
callous beneath ; aperture toothed inside ; peristome sharp, 

Distrihutiony 6 species. Jamaica, Cuba, Mexico. 

Fossily Eocene — . Isle of Wight. (E. Edwards.) 

Hel^cellay Lam.* TypCy H. cellaria, PI. XII., Eig. 8. Shell 
thin, depressed; peristome shaiq), not reflected. Lingual edge- 
tooth aculeate. 110 species. 

Stenopus (cruentatus). Guild. 

* For thifl group Dr. Gray formerly emploj’ocl tlie name Zonites, given originr U;' by 
Montfort to Helix Algira ; in hia later works ho ailopis Ilclicella, 

0 
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Symnymsy Nanina (oitrina), Gray; Ariopheaita (Iseyipefi^ 
PI. XII., Fig. 9), Desm. 

Shell tliin, polished ; peristome thin, not reflected. 

Animal with the tail truncated and glandular, like A^'ion ; 
mantle-margin produced, partly covering the shell. 

Distrihutioriy 295 species. South Asia and Islands, New' Zea- 
land, Pacific Islands, West Indies. 

Tanyetoma (tubiferum), Benson, 1856. Shell like Anastoma, 
minute, umbilicated ; aperture disengaged, trumpet-like, 
toothed. Banks of the Irawadi, above Prome. 

Ffeiffcria (micans), Gray, is a Nanina without the mucus-pore 
at the tail. Philippines. 

VXTMNA, Drapariiaud. Glass-snail 

l^ype, V. Draparnaldi, PI. XII., Fig. 28. 

Synonymy HeHcolimax, For. 

Shell imperforate, very thin, depressed ; spire short, last whor 
large ; aperture largo, lunate or rounded, columellar margin 
slightly inflected, peristome often membranous. 

Animal elongated, too large for complete retraction into the 
shell ; tail very short ; mantle reflected over the shell-margin, 
and furnished with a posterior lobe on the right side. Lingual 
tooth (of typo) 100 rows of 75 each ; marginal teeth with a single 
long, recurved apex. (Thomson.) Occasionally animal-feeders, 
like the slugs. 

F. Cuvicri and Freycineti (Helicarion, Fer.), tail longer, more 
abruptly truncated, with a caudal gland like ariony mantle more 
developed. 

Distribution , 87 species. Most abundant in north part of the 
Old World. 

Sub-genei'a, DaudehardiUy Ilartm. (Helicophanta, Fer.) Y. 
brevipes, PI. XII., Fig. 29. 

Shell perforated, horizontally involute; aperture oblique, 
ample. 8 species. Central Europe. 

Simpulojpsis (sulculosa). Beck. 

Shell succinoa-shaped. 5 species. Brazil. 

SucciNEA, Drapamaud, Amber-snaD 

TypCy S. putris, PI. XII., Fig. 23. 

Synonymsy Cochlohydra, Fer. ; Hclisiga (S. Holense), Less. ; 
Amphibulima (patula). Beck ; Pelta (Cumingii), Beck. 

Shell imperforate, thin, ovate or oblong ; spire small ; aportiiro 
large, obliquely oval ; columella and peristome simple, acute. 

Animal large, tentacles short and thick, foot broad ; lingual 
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teeth like helix; S. putris has 60 rows of 65 teeth each. 
(Thomson.) Inhabits damp places, but rarely enters the water. 

Distributioriy 165 species. World- wide. 

Fossilf 1 species. Eocene. Britain, 

8ub-genu8. Omalonyx, D’Orbigny. 0. unguis, PL XII., 
Fig. 24. 

^ Shell oval, convex, translucent, spire nearly obsolete, margins 
sharp. 

Animal large, slug-like ; shell placed on the middle of the 
back, with the mantle slightly reflected upon it all round. 

DistributioUi 2 species. Bolivia, Juan Fernandez. 

Btjlimus, Scopoli. 

Etymology 't Boulimos^ extreme hunger (in allusion to its 
voracity !). 

Synonym^ Bulinus, Brod. (not Adans). 

Type, B. oblongus, PI. XII., Fig. 10. 

Shell oblong or turreted; aperture with the longitudinal 
margins unequal, toothless or dentate ; columella entire, revolute 
externally or nearly simple ; peristome simple or expanded 

Animal like Helix. B* ovatm attains a length of six inches, 
and is sold in the market of Eio ; it 
oviposits amongst dead leaves, the eggs 
have a brittle shell, and the young when 
hatched are an inch long. (See p. 44, 

Fig. 31.) 

Sections. Odontosiomns (gargantuus), 

Beck, aperture toothed. 13 species. 

Brazil. 

Fachyotis, Beck (Caprella, Guild.), 

Fig. 123.* 

Fartula, Fer. P. faba, PL XII,, 

Fig. 13, Tahiti. 26 species. Asiatic, 

Australian, and Pacific Islands, South 
America. The animal is ovoviviparous. 

Gihhus {Lyonnetianus) Montf. 

Shell hump-backed. Mauritius, 2 
species. 

Bulimulus, Leach. B. decollatus, PI. XII., Figs. 11 and 12.^ 

Sh^ll small, lip acute. Above 300 species. England, 3 species. 

* Yifr, 12 ^ Pulimus auris-vu pina. Chemn. The preat extinct lan i-raa 1 of St. 
Hel 'na; fr in a sp .aimen prisentid by Chaa. Darwin, Eaq. Seo ” Journal of a Voyage 
round tlie World.” 

02 
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Zua^ Leach. Z. lubrica, PL XII., Fig. 14 

Shell polished, columella slightly truncated. G species. 

Azeca, Leach. A. tridens, PI. XII., Fig. 15. 

Shell polished, peristome thickened and toothed. 4 liviug 
species. 

Distribution, 1,120 species. Universally distributed. 

Fossil, 30 species. Eocene — . Europe, St. Helena, Australia, 
West Indies. 

B. Ouadalupensis occurs in modern limestone, with human 
remains. 


Aciiatina, Lamarck. Agate-shell. 

Type, A. variegata, PI. XII., Fig. 22. 

Synonyms, Cochlitoma, Fer. Columna, Peny. Subulina 
(octona). Beck. Liguus (virgineus), Montf. Cionella (acicula), 
Jeffreys. 

Shell imperforate, bulimiform ; columella twisted, and trun- 
cated in front ; aperture oval, angular above ; peristome simple, 
acute. 

Animal snail-like. The great African Achatinse arc the 
largest of all land-snails, attaining a length of eight inches ; 
their eggs exceed an inch in length, and have a calcareous 
shell. 

Distribution, 370 species. Europe, Africa, Asia, and tropical 
America. 

Fossil, 19 species. Eocene — . Europe and St. Helena. 

Sub-genera, Olandina (voluta), Schum, (Oleacina, Bolten; 
Polyphemus, Montf.) 

Shell oblong, fusiform ; aperture narrow, elliptical. 

Animal twice as long as the shell ; eye tentacles deflected at 
the tips, beyond the eyes ; vibracula much shorter, also deflected; 
lips elongated, tentacular. Frequents low and moist situations ; 
Jn confinement one refused vegetable food, but ate another 
snail. (Say.) 186 species. West Indies, Central America, 
Mexico, Florida. 

Fossil. Eocene — . Glandina coUellata, Isle of Wight. (P, 
Edwards.) 

Achatinella (vulpina), Sw. (Helicteres, Fer.) Columella 
twisted into a strong, tooth-like fold. Sandwich Islands 25 
Mariannes 2, Ceylon 1, 

Pupa, Lamarck. Chrysalis-shell. 

Type, P. uva. PI. XII., Fig. 16. 

Synonym. Torquilla (iuniperi), Studer. 
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Shell rim ate or perforate, cylindrical or oblong; aperture 
rounded, often toothed;* margins distant, mostly united by a 
callous lamina. 

Animal with a short foot, pointed behind; lower tentacles 
short. 

Distrihution, 236 species. Greenland, Eui’ope, Africa, India, 
Pacific Islands, North and South America. 

Fosailf 40 species. Garb. America. (Dawson.) Eocene—. 
Europe. 

Suh-genus. Vertigo^ Miill. V. Venetzii, PI. XII., Fig. 17. 

Shell minute, sometimes sinistral. 

Animal with the oral tentacles rudimentary or obsolete. 12 
species. Old World. 

Spiraxisy 0. B. Adams, 1850. 

2)/pe, Achatina anomala, Pfeiffer. 

Shell ovate-oblong, fusiform, or cylindrical; last whorl 
attenuated; aperture narrow, right margin usually inflected, 
columella more or less contorted, base scarcely truncated, fur- 
nished with a deeply-entering callous lamina. 

Diatrihationy 30 species. West Indies, Mexico, Juan Fer- 
nandez. 

Stenogyray Shuttleworth, 1854. Shell elongated, turreted, 
many-whorled, semi-transparent, and blunt at the apex ; peri- 
stome simple ; shell frequently decollated. 

Animal somewhat like Bulimus; middle rachidian teeth small. 

Distrihutiony 60 species. Tropical America. 

vJylindrella, L. Pfeiffer. Cylinder- snail. 

Typcy 0. fylindrus, PI. XII., Fig. 20. f 

SynonymBy Brachypus, Guild. Siphonostoma, Sw 

Shell cylindrical or pupiform, sometimes sinistral, many- 
whorled, apex of the adult truncated, aperture round, peristome 
. ontinuous, expanded. 

Animal similar to claimlia; foot short, oral tentacles minute. 

Biatrihutiony 143 species. West Indies, Mexico, Texas, South 
America. 


BALfeA, Pridoaux 
Type, B. perversa. PI. XII., Fig. 21. 

Synonymy Fusulus, Fitz. 

• Ihr. Pfeiffer terms those teeth parietcU which are situated on the body-whorl, thoM 
on the outer lip paiatdl^ and on the inner lip columellar. 

t The figure is taken from a specimen in Mr. Cuming’s cabinet, In which the 
empty apex, usually decollated, remains attached to the adult shell. 
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Shell slender, nsually sinistral, fusiform, multispiral, aperture 
ovate ; peristome acute, margins unequal, wall of tlie aperture 
■with one single plait ; columella simple. 

Animal snail-like ; teeth 20.20 ; ro'ws 130. (Thomson.) 

Distributiout 8 species. Norway, Hungary, New Granada, 
Tristan d’Acunha. The British species is found, very rarely, in 
Porto Santo, only on the highest peak, at an elevation of 1,665 
feet. (Wollaston.) 

FoBsily 1 species. Eocene. 

Suh-genuB, Megaspira (elatior), Lea, PI. XII., Eig. 18. 

Shell dextral, with the columella transversely plaited. 

Futributiony 1 species. Brazil. 

FoBBily 1 species. Eocene — . Eheims. 

Tornatellina, Beck. ► 

Etymology y diminutive (or patronymic termination) of toma^ 
tella, 

Typey T. hilamollata. Ant. 

SynonymBy Strobilus, Anton. Elasmatina, Petit. 

Shell imperforate, ovate or elongated ; aperture semi-lunar, 
margins unequal, disunited ; columella twisted, truncated ; 
inner lip 1 -plaited. 

Distrihutiony 27 species. Cuba, South America, Juan Fer- 
nandez, Pacific Islands, New Zealand. 

Paxillus, a. Adams. 

TypCy P. adversus. Ad. Borneo. 

Shell small, pupiform, sinistral, rimate ; spire pointed ; aper- 
ture semi-ovate, ascending on the body-whorl^ inner lip 
spreading, 1 -plaited, outer lip expanded, notched in front. 

Clausilia, Draparnaud. 

Etymology, Diminutive of clauBumy a closed place. 

Synonym, Cochlodina, Fer. 

Example, C. plicatula, Dranamaud (=0. Eolphii, Leach), 
PI. XII., Fig. 19. 

Shell fusiform, sinistral ; aperture elliptical or pyriform, con- 
tracted by lamellae, and closed when adult by a movable shelly 
plate {clauBium) in the neck. 

Animal ■with a short, obtuse foot ; upper tentacles short, lower 
very small. (7. bidene has 120 rows of 60 teelh ; G, nigricans 
90 ro'Crs of 40 teeth each. 

Distrihutiony 386 species. Europe, Asia, Africa, and South 
America. 
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Fmili 20 species. Eocene — . Britain and France. Coal- 
strata, Nova Scotia. (Lyell.) 

(7. maxima^ Grat., Miocene, Dax, is two inches in length. 

Family II.— Limacidjb. Slugs. 

Shell small or rudimentary, usually internal, or partly con- 
cealed by the mantle, and placed over the respiratory cavity. 

Animal elongated ; body not distinct from the foot ; head and 
tentacles retractile ; tentacles 4, cylindrical, the upper pair sup- 
porting eyes; mantle small, shield-shaped; respiratory and 
excretory orifices on the right side. 



Fii^. 124. Limeiz SoivcrbU, Fir» Brit 


Limax, L. Slug. 

Type L. maximus, PI. XII., Fig. 25. (L. cinoreus, Muller.) 

Shell internal, oblong, flat, or slightly concave beneatii, 
nucleus posterior ; margin membranous ; epidermis distinct. 

Animal, foot pointed and keeled behind ; mantle shield- 
shaped on the front of the back, granulated or marked with 
concentric stria? ; respiratory orifice on the right side, near the 
posterior margin of the mantle ; reproductive orifice near the 
base of the right ocular tentacle ; lingual teeth tricuq)id, those 
near the margin simple, aculeate. 

The slugs are connected with the snails by Vitrina; their teeth 
are similar, but have more elongated cusps. The creeping-disk or 
sole of the foot, extends the whole length of the animal ; but they, 
frequently lift up their heads like the snails, and move^their ten- 
tacles in search of objects above them. They often climh trees, and 
some can lower themselves to the ground" by a mucous thread. 
When alarmed they withdraw their heads beneath the mantle, 
as in Fig. 124. Slugs feed chiefly on decaying vegetable 
and anim al substances ; they oviposit at any time of the spring 
and summer when the weather is moist, and bury themselves in 
drought and frost. Littuix nodfiluevs, F§r. (Pho^horax, Webb), 
found in Teneriffe, has a luminous pore in the posterior bordex 
of the mantle. 
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Distribution f 51 species. Exirope, Canaries, Sandwich Islands, 
A^ustralia. 

Fossil^ Eocene—. Britain. The Ancylusf latus^ Bdw., of 
the Isle of Wight, appears to be a Limax. 

Sub-genus, Oeomalacus {maculosus) Allman. Ireland. 

Shell nnguiform. Animal with a nrncns-gland at the 
extremity of the tail ; respiratory orifice near the right anterior 
border of the mantle. 

Anadenits, Ileynemann, 1863. 

iJiell round, calcareous, nucleus posterior ; mantle large and 
rough; respiratory orifice on the right side and near the 
middle of the mantle ; generative orifice distant from it behind 
the right tentacle. Dorsal surface not riddel; tail without a 
mucus-gland, and pointed. 

Distrihutioni 2 species. Himalayas. 

Incilama, Benson. 

Tyjge 1. bilineata, C^antor, Chusan. 

Synonym ? Meghimatium, Hasaelt. 

Animal elongated, tapering behind, entirely covered by a 
mantle ; tentacles 4, the upper bearing eyes ; the lower entire ; 
respiratory orifice on the right side, near the front of the mantle. 
Longitude Ij inches. 6 species. North America, China. 

Philomycus (Baf.) E6r. = Tobennophorus, Binney, 1842, 
Boston Society’s Journal (Helix Carolinensis, Bose) is also a 
slug with a long mantle. 

V, Eerussac. Land-sole. 

Type, A. empiricorum, Fer. 

Synonym, Limacella, Brard. 

Shell oval, concave; or represented by numerous irregular'' 
calcareous granules. 

Animal, slug-like ; respiratory orifice on the right side, 
towards the front of the mantle ; reproductive orifice imme- 
diately below it ; tail roimded, slightly truncated, terminated 
by a mucus-gland. Lingual teeth, as in limax; A, empiricorum 
has 160 rows of 101 teeth each. The land-soles occasionally 
devour animal substances, such as dead worms or injured 
individuals of their own species. They lay 70-100 eggs between 
May and September, are 26-40 days hatching, and attain their 
full growth in a year ; they begin to oviposit a month or two 
before that period. The eggs of A, hortensis are very phos- 
phorescent for the first fifteen days. (Bouchard.) 
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Distribution^ 20 species. Europe. Norway, Britain, Spain, 
►South Africa. 

FoaaiL Newer Pliocene, Maidstone. (Morris.) 

Plectrophorua {corninuSj Bose) Fer. 5 species. Toneriffe ; 
represented as haying a small conical shell on the tail ; probably 
an erroneous observation. 

Parmacella, Cuvier. 

Type, P. Olivieri, CHivier. 

Etymology, parma, a small shield. 

Synonym ? Peltella (Americana), Yan Benoden. 

Shell concealed, oblong, nearly flat, apex sub-spiral. 

Animal vitrina-like, with an ample foot, pointed behind, and 
furnished with a mucus-pore ; mantle small, shield-like in the 
middle of the back, partly or entirely concealing the shell. 

P. calyculata, Sby. (CrypteUa, Webb), PI. XII., Fig. 27, is 
patelliform, with an exposed papillary spire. 

Distribution, 7 species. South Europe, Canary Islands, North 
India. 

Jai^ella, Gray, 1850 (not Grat. 1826). 

Synonym, Athoracophorus (!), Gould. 

Type, Limax bitentaculatus, Quoy. Elongate, limaciform, 
covered by a mantle with free margins ; back grooved ; tentacles 
2, retractile, rising within the edge of the mantle ; respiratory 
orifice to the right of the dorsal groove, reproductive orifice 
below it and beneath the mantle. 

Distribution, New Zealand, on leaves. 

Aeteitea, Gray, 1860. 

Mantle small and triangular, tooth strap with a single median 
tooth. 

Distribution, 1 species. A. Macdonaldii. New Hebrides, New 
Caledonia. 

Parmarion, Fischer. 1855. 

ShiU shallow, partly external; mantle large, with a free 
margin anteriorly, but covered by the shell posteriorly ; genera- 
tive orifice behind the right tentacle. 

Distribution, 4 species. India.. 

TRiBOiaoPHORirs, Humbert, 1863. 

Mantle small, triangular, back with an almost imperceptible 
farrow ; teeth with wavy edges. 

DietrihutioUi 3 species. New South Wales. 
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Yiqtjesi^elia, DeshayeB, 1857. 

Shell internal, rudimentary, oval, suborHcular, slightly con- 
cave below, and thickened at the edges ; summit sub-central. 


Fig. 125. Testncella hnliofoidcs^ Fer.* 

Testacella, Cuvier. 

Shell small, oar-shaped ; situated on the posterior extremity 
of the body. 

Ammal, slug-like, elongated and tapering towards the head ; 
back with two principal lateral furrows, from which numerous 
vein -like ginovcs ramify; mantle not larger than the shell; 
respiratory orifice on the right side, beneath sub-spiral apex of 
the shell ; reproductive orifice behind the right tentacle. The 
Testacella is subterranean in its habits, feeding on earth-worms, 
and visiting the surface only at night. Its lingual membrane 
is very largo and wide, with about 50 rows of 20.20 teeth, 
which diminish rapidly in size towards the centre ; each tooth 
is slender, barbed at the point, and slightly thickened at the 
base, and furnished with a projection on the middle of the 
posterior side. 


Fjg. 126.t 

During winter and dry weather the Testacella forms a sort 

of cocoon in the ground by the exudation 

of its mucus. If this cell is broken, tho 
animal may be seen completely shrouded 
in its thin opaque white mantle, which 
rapidly contracts until it extends btLt a 
little way beyond the margin of the shell. 
T.ig. i27. Testacella. ]27 represents T. Mautjei (lately 

• Back view of a half-grown individual ; aide view of shell on the tail, and front 
view of the head. From specimens communicated by Arthur Mackie, Eb(V , of Norwich. 

t Part of tile lingual membrane of T. lialiot aides, from a preparation by Fisher 
Cocken, Esq., of Botesdale. The dentition re.sembles that of /anihina. 
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fotind by Mr. Ciinnington, in fields near Devizes), just dis- 
turbed from its sleep; the shell; the contracted 
mantle. 

Distrihution, 3 species. South Europe, Canaiy Islands, 
Britain (introduced). 

Fossil, 2 species. Tertiary. 

Family III.— Oj^cidiad^. 

Animal, slug-like, destitute of any shell, completely covered 
by a coriaceous mantle ; tentacles cylindi'ical, retractile, with 
eyes at their extremeties ; foot much narrower than the mantle^ 

Onciditjm, Buchanan. 

Tii]}c, 0. Typhm, Buch. 

Etymology, diminutive of onJcos, a tubercle. 

Animal oblong, convex, usually lubcrculated ; head with 2 
retractile tentacles, bearing the eyes ; mouth covered by a 
notched veil; no horny jaws; tongue broad, with above 'iO 
rows of lingual tooth (in 0. celticum), teoth 54.1.54;* the 
central teoth minute, triangular, with a single obtuso spine ; 
laterals slightly curved ; heart opistho-branchiate ; respii^atory 
orifice posterior, distinct from the vent; sexes combined, ^ organ 
under the right tentacle, $ at the posterior extremity of tho 
body. 

Disirihution, 16 species. Britain, Mediterranean, Bed Sea, 
Mauritius, Australia, Pacific. 

The typical Oiicidia live on aquatic plants in the marshes of 
tho warmer parts of tho Old World. Those which frequent 
sea-shores have been separated under the name Peronia, Bl. 
(Onchis, Per). One species (0. celticum) is found on the coast 
of Cornwall, congregated in little groups, about a foot or two 
from tho margin of the sea, where the waves break over them. 
They ascend and descend, so as to maintain their distance as the 
tides rise and fall ; but they will not bear long immersion in 
sea- water. (Couch.) 

? Buchanania • {oncidioides). Lesson. Named after Dr. F. 
Hamilton (Buchanan), the zoologist of India. 

Animal oval, entirely covered by a simple mantle ; respiratory 
orifice in tho centre of tho back; head with 4 tentacles, retractile 

♦ Tliis is a convenient mode of stating the number of lin ual teeth in each row ; it 
means that there is a a ngle (sjnnmetrical) tootli in tiie centre, and 54 lateral (tin- 
symmetrical) teeth on each side. If tlie numb r of rows of teeth on the dental 
brane is known, it may be added below, tin s—Peronw Mavi'itiam, tt 
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beneath the mantle ; foot oval, much smaller than the mantle i 
length inches. Coast of Chili. (Requires confirmation.) 

Vaginulus, Ferussac. 

TypBy V. Taunaisii, Ferussac. 

Synonymy Veronicella, Bl. 

Animal elongated, slug-like, entirely covered by a thick 
coriaceous mantle, smooth or granulated ; head retractile under 
mantle ; tentacles 4, upper pair slender, cylindrical, inflated at 
the tips and bearing eyes, lower pair short, bifid ; foot linear, 
pointed behind ; sexes united ; ^ orifice behind the right ten- 
tacle, $ midway on tho right side, beneath the mantle; 
respiratory and excretory orifices at posterior extremity between 
mantle and foot. Inhabits forests, in decayed wood and under 
leaves. 

Diatributiony 20 species. West Indies, South America, India, 
Philippines. 

Family IV. — LiMNAiiiDiE. 

Shell thin, horn-coloured ; capable of containing tho whole 
animal when retracted ; aperture simple, lip sharp ; apex some- 
times eroded. 

Animal with a short dilated muzzle ; tentacles 2, eyes sessile 
at their inner bases ; mouth armed with an upper mandible, 
tongue with teeth similar to Helix, Tho Limnseids . inhabit 
fresh waters in all parts of tho world; they feed chiefly on 
decaying loaves, and deposit their spawn in the form of oblong 
transparent masses on aquatic plants and stones. They fre- 
quently glide beneath the surface of the water, shell downwards, 
and hybernato or aestivate in tho mud. 

The fresh- water snails (and also Neritina) can lower them- 
selves from aquatic plants by a mucous thread, and re-ascend 
hy the same ; a Physa can bo lifted out of tho water by its thread. 

Ldanjea,* Lamarck. Pond-snail. 

Etymology y Limnaios, marshy. 

Typcy L. stagnalis, Fig. 128. PI. XII., Fig. 30. 

Shell spiral, more or less elongated, thin, translucent ; body- 
whorl large, aperture rounded in front; columella obliquely 
twisted. 

Animal with a short, broad head ; tentacles triangular, com- 
pressed; lingual teeth (L. stagnalis) 55.1.55, about 110 rows, 

ntral teeth minute, laterals bicuspid, the inner cusp largest. 

• Adjeclives employed as names for shells have the feminine termi^iatJen. 



GASTEHOPODA 80l 

L, peregra feeds on tlie green fresh- water algae ; L, stagnalU 
prefers animal substances. 



Dutrihutiout 90 species. Europe, Madeira, India, China, 
North America. 

Fosatlf 70 species. Wealden — . Britain, France. 

Suh-genua. Amphipepha, Nilsson. A glutinosa, PI. XII., 
Fig. 31. 

Shell globular, hyaline. 

Animal with a lobcd mantle, capable of expansion over the 
shell. 5 species. Europe ; Philippines 



CuiLiNiA, Gray. Chilian-snail, 

Example^ C. pulchra, D’Orbigny, Fig. 129 
Synonymy Domboya, D’Orbigny. 

Shell oval, thin, ornamented with dark spots or wavy bands 
columella thickened, with one or two strong prominent folds. 

Diatributiony 18 species. South America; in clear running 
streams. 

Foaaily 1 species. Miocene, Bio Negro, Patagonia. (D’Orb.) 

Physa, Draparnaud. 

Typey P. fontinalis, PI. XII., Fig. 32. 

Etymology y Phyaa, a pouch. 

Synonymsy Bulin, Adans. Eivioola, Fitz. Isidora, Ehr. 
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Shell ovate, sinistrally spiral, tliin, polisliod ; aperture rounded 
in front. 

Animal with long slender tentacles ; the eyes at their bases ; 
mantle margin expanded and fringed with long filaments. 

P. hypnorum (Aploxa, Fleming) has an elongated spire, and 
the mantle margin is plain. ^ 

Fhy&opsis, Krauss, South Africa, has the base of the columella 
truncated. 

Camptoceras (terebras), Benson, India, has the whorls dis- 
united, and the peristome continuous. 

Distribution, 20 species. North America, Europe, South 
Africa, India, Philippines. 

Fossil^ 43 species. Wcalden — . Britain, Prance. The largest 
living species (P. Mavgorcp, Ecuador?) is 15 lines in length. A 
fossil species found at Grignon measures 20 lines, and another 
equally large occurs in India. 

Axcylus, Gooffroy. lliver-limpet. 

FAymology, Ancylus (agkulos) a small round shield. 

Type, A. tluviatilis, Muller. PI. Nil., Pig. 33 (Patella 
lacustris, L.). 

Shell conical, limpet-shaped, thin ; apex posterior, sinistral ; 
interior with a sub-spiral muscular scar. 

Animal like Limnaea; tentacles triangular, with eyes at their 
bases; lingual teeth 37.1.37, in 120 rows, centrals small, laterals 
with long recurved hooks. 

Distribution, 49 species. North and South America, Europe 
Madeira. On stones and aquatic plants in running streams. 

Fossil, 8 species. Eocene, Belgium. 

Sub-genera, Velletia (oblonga, Lightfoot), Gray. (Acroloxus, 
Beck.) 

Shell and Animal dextral ; lingual teeth 40, in 75 rows. 3 
species. West Indies, Eiuope. 

Fossil, 2 species. Eocene. Britain, Prance, 

Latia, neritoides, Gray ; shell limpet-like, inteiior with a 
transverse plate, turned up and notched on ono side, 2 spo(‘/ies. 
New Zealand. 


I’LA^fORBis, MiiUer. 

Synonym, “Corot,” Adans. 

Type, P. comeus, PI. XII., Pig. 34. 

Shell discoidal, dextral, many-whorled ; aperture crescentic, 
peristome thin, incomplete, upper margin projecting. 

Animal with a short, round foot; head short, tentacles 
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Blender, the eyes at their inner bases; lingual teeth sub- 
quadrate, central and marginal bicuspid, laterals tricuspid; 
excretory orifices on left side of the neck. 

Some species of PZaworZna hare the sutures and spire deeply sunk, 
and the umbilicus flattened ; specimens occur with 
the spire elevated (Fig. 130*). P contortiiSf a minute 
species, has above 6,000 teeth. (Cocken.) P, comeus 
secretes a purple fluid. (Lister.) P, lacuatna (Seg- 
mentina, Fleming) has the whorls contracted inter- 
nally by periodic septa, 3 in a whorl, with triradiato 
openings. P. armigenua (Planorbula, Haldeman) Fig. 130. 
has 5 teeth in the aperture which nearly close the passage. 

Diatrihution^ 145 species. North America, Europe, India, 
China. 

Fosail, 69 species. Wealden — . Britain, France. 

Oundlachia^ ancyliformis, Pfeiffer, 1850. Fresh waters. Cuba. 

Shell thin, obliquely conic; apex inclined posteriorly; base 
closed for two-thirds by a flat, horizontal plate ; aperture semi- 
circular. 

Family V. — ^Atjeictjlid-®. 

Shell spiral, covered with horny epidermis, spire short, body- 
whorl large ; aperture elongated, denticulated ; internal septum 
progressively absorbed. 

Animal with a broad and short muzzle, tentacles, 2, cylin- 
drical, the eyes sessile behind them ; mantle-margin thickened ; 
orifices as in the snails; foot oblong; sexes united; mouth 
with a horny upper jaw ; lingual teeth numerous, central series 
distinct, hooked, tricuspid. A, livida has about 31 laterals 
(Lov5n) ; another species examined by Mr. Wilton has 11 
large laterals and about 100 smaller {uncini) on each side, 
gradually diminishing towards the edge (Fig. 131) : c, central 
teeth ; I, laterals. 

n 

Fig. 131. 

The AuriculcR frequent salt-marshes, damp hollows, anJ 
places overflowed by the sea; they were long regarded as 
marine animals, and their shells confused with those of 
Tomatella and Bingicula, 

• P. marginatuSi var. Bochdale, commanicated by J. S. Gaskoin, Esq, 
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Atjhioitla, Lamarck. 

Type, A. Judse. PI. XII., Fig. 35. 

Etymology, Auricula, a little ear. 

Synonyms, Cassidula, Fer. (not Lam.). Marinula (pepita) 
King. Geovula, Sw. 

Shell oblong, with thick, dark epidermis ; spire obtuse ; aper- 
ture long, narrow, rounded in front, with 2 or 3 strong folds on 
the inner lip ; outer lip expanded and thickened. 

Distribution, 94 species. Philippines, Celebes, Feejees, Aus- 
tralia, Peru. 

Fossil, 28 species. ? Neocomian — . France. 



Fig. 132. A. auris-felis. (From Eyd. and Soul.) 

A. Judos has truncated tentacles ; the typical species are met 
with in the brackish- water swamps of tropical islands, on the 
roots of mangroves, and by small streams within the influ- 
ence of the tide. One species has been observed by Mr. Adams 
in nearly 2 fathoms water. 

Sub-genera, Polydonta, Fischer, P. scarabceus, PI. XII., Fig. 
36. (Scarabus imbrium, Montfort). 

Shell oval, compressed; spire pointed, many-whorled, with 
lateral varices ; aperture toothed on both sides. 

Distribution, 34 species. India, Borneo, Celebes, Pacific 
Islands. Inhabits moist spots in woods near the sea, and is 
wholly terrestrial, feeding on decayed vegetables. (Adams.) 
1 Tertiary species. 

Pedipes (afra), Adans. 

Shell ovate, spirally striated, aperture denticulated on both 
sides ; the animal loops in walking, like truncatella. 

Distribution, West Indies, Afiica, Philippines, Pacific Islands. 
Under stones on the sea-shore. 

Fossil, 5 species. Eocene — . Biitain, Franco. 

CoNovuLTJS, Lamarck. 

Type, C. coniformis, Bnig. PI. XII., Fig. 37. («= Voluta 
Doffea, L. ?) 

Synonyms, Melampus, Montfort. Bhodostoma, Sw 
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Shell obtusely cone-shaped, smooth ; sphe short, flat-whorlod ; 
aperture long, narrow; lip sharp, denticulated within; colu- 
mella twisted in front; wall of the apertui’e with 1 or 2 spiral 
plaits. 

Animal with short, tapering, and rather compressed tentacles ; 
foot diyided transversely into two portions, advanced successively 
in walking. 

DUtrilution, o6 species. West Indies, Europe. In salt- 
marshes and on the sea-shore. The British species have thin 
ovate shells, with the spire moderately produced, and the aper- 
ture oval. They foim the sub-genus Alexis (denticulata), 
Leach. 

Fossil i Eocene. Britain, France. 

CAitYcniiTM, Miiller 

TypCf C. minimum, PI. XII., Fig. 39. 

Synonym t Auricella, Hartm. 

Shell minute, oblong, finely striated transversely; apcrtuio 
oval, toothed, margin thickened, united by callus. 

Animalf with 2 blunt, cylindrical tentacles; eyes black, 
sessile, near together, behind the tentacles. 

Distribution, 9 species. Europe; North America. At th 3 
roots of grass in damp places, especially near the sea. 

Fossil, 3 species. Miocene — . Europe, 


The genus Siplionaria, described at p. 281, is supposed to be 
pulmoniferous, and to bear somewhat the same relation to 
Auricula that Ancylus docs to Limnaea, The lingual dentition 
is similar to Auricula; the centre teeth are distinct, the laterals 
numerous and hooked. 



The Operculated land-snails are exceedingly like periwinkles 

* Siphonaria species from the Cape ; tliree rows of teeth, c central, I laterals, from a 
preparation by J. W. Wilton, Esq., of Gloucester. 

t Phanera-pieumona (open-lunged). Gray. The account of this group i? chiefly 
taken from the catalogue prepared by my friend Dr. Baird. 
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{littonnce)^ and cliiefly differ from them in the situations they 
inhabit, and the medium respired. They have a long truncated 
muzzle, 2 slender contractile tentacles, and the eyes are sessile 
on the sides of the head.* The mantle-margin is simple, and 
the pulmonary cavity is situated on tho back of the neck, and 
quite open in front. Lingual ribbon narrow ; teeth 7 -ranked. 



Fig. 134. Lingual tceUi of Cychphorus.'f 


The sexes are distinct ; the shell is spiral, and closed by an 
operculum, presenting many beautiful modifications of structure 
characteristic of tho smaller groups, which are often peculiar 
to limited regions, as in the Helicidce. The oldest fossil species 
are found in the Eocene Tertiary. 

EaMILY YI. — CVCLOSTOMIDjE. 

. Shell spiral, rarely much elongated, often [depressed, spirally 
striated; aperture nearly circular; peristome simple. Oper- 
culum distinctly spiral. 

Animal with the eyes on slight prominences at the outel 
bases of tho tentacles ; tentacles contractile only ; foot rather 
elongated. 

CycLOSTOMA, Lamarck. 

Etymology i Cycles, circle, stoma, mouth. 

Type, C. elegans, PI. XII., Fig. 40. 

Synonym, Leonia (mammillaris) and Lithidion, Gray. 

Shell turbinated, thin, axis perforated; aperture oval; 
peristome continuous, simple, straight or expanded ; epidermis 
very thin. Operculum shelly, pauci-spiral. 

• Tlie tentacles of the helicida are retractile by Inversion (p. 18), those of the 
eyclostomidie are contractile only, 

t C, aqvUum, Bby. (original). From a specimen gathered by J. W. Laidlay, Esq., 
on the steps of the great idoMempIe of Monlmem,Bjnnah. 
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Jinimal with clavate tentacles ; sole of the foot divided by a 
longitudinal groove, the side moved, altematoir in walking; 
the end of the long muzzle is also frequently applied, as by the 
looping-snails (Truncatellse), and used to assist in climbing. 



Fig. 135. Cydottoma tltgaru^ from Charlton, Kent. 


Distribution i above 160 species. South Europe; Africa, 
Madagascar. The only British species, C, elegansy is found on 
calcareous soils; it ranges to the Canaries and Algeria, and 
occurs fossil in the newer Tertiaries. Nearly half the species 
have the whorls spirally keeled, and have been distinguished 
imder the name Tropidophora by Troschel. They are found 
in Madagascar and the adjacent islands and coast of Atfrica. 

Fossil, 40 species. Eocene, Europe. 

Sub-genera, Otopoma, foliaceum. Gray. Shell sub-globose, 
umbilicated ; peristome with an ear-like process covering part 
of the perforation. Distribution, 15 species. Arabia, Mada- 
gascar, China, New Ireland. 

Choanopoma, lincina, Pfeiffer, Shell often a little decollated ; 
peristome usually double, the outer edge angularly expanded. 
Lincina (labeo), Br., has the last whorl produced. Jamaicia 
(anomala), C. B. Adams, has the operculum convex. Distribution, 
70 species. West Indies, and a few in Tropical Aonerica. 

Cistula (fascia). Gray. = Tudora, megacheila. Gray. Shell 
ovate or elongated, apex usually decollated, peristome free; 
operculum with a thin shelly outer coat. Chondropoma, semi- 
labre, Pfr., differs in the operculum being “ sub-cartilaginous.” 
Distribution, about 70 species. West Indies ; Tropical America, 
8 species. 

Bealia, hieroglyphica. Gray. - Hydroccena (part) Parreyss, 
Omphalotropis, Pfr, Liarea (Egea), Gray, Bourciera, helicinse- 
formis, Pfr. Shell turreted or turbinate, perforated ; peristome 
simple, straight or expanded; operculum pauci-spiral, homy. 
Distribution, 17 species. Canaries, P Mauritius, Pacific Islands. 
(Ecuador, Bourciera.) 

Pomatias, maculatum, Studer. Shell slender, transversely 
striated ; peristome reflected ; operculum cartilaginous, con- 
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cameralied within. Distrihuiion, 18 species. South Europe; 
Corfu, India. 

Adarmiella (mirabilis) Pfeiffer, 1851 = Choanopoma, Pfr. 
(part) 1847. “ Operculum thin, rather cartilaginous.” Diatrihu* 
tioUy 12 species. Jamaica, Domerara. Named after the late 
Professor 0. B. Adams, of Amherst, Massachusetts. 

Cyclotoj)sis, Blanford. Asia. 

? Pertjssina, Grateloup. 

Etymology^ named in honour of Baron Ferussac. 

TypCy F. anastomaeformis, Qr. 

Syno7iym, Strophostoma, Desh. 

Shell rounded, depressed, umbilicated; whorls transversely 
striated above, spirally keeled below ; aperture turned obliquely 
upwards, peristome simple. Operculum. ? 

Fossil i 5 species. Miocene — . Dax ; Turin. 

CYCLoniORUS, Montfort. 

Etymology i Cyclos^ circle, phoreuSy bearer. 

Typey 0. involutus, PI. XII., Fig. 41. 

Shell depressed, openly umbilicated; aperture circular; 
peristome continuous, straight or expanded ; epidermis thick ; 
operculum horny, many-whorled. 

Animal with long, slender pointed tentacles; foot broadly 
expanded, not grooved. 

Distributioiiy about 150 species. India, Philippines, Now 
Zealand, Pacific Islands, Tropical America. C. gibhusy Fer. 
(Alycaous, Gray), has the last whorl distorted. (7. cornu~ve7ia- 
ioriumy Sby. (Aulopoma, Troschel), Ceylon, has the peristome 
free when adult ; the operculum is larger than the aperture, 
and reflected over it. 

Sub-^geiiera, Pterocyclos (rupcstris), Benson. Myxostoma and 
Steganostoma, Troschel. Shell depressed, nearly discoidal, 
widely umbilicated ; peristome expanded, produced into a little 
wing at the suture; operculum sub-cartilaginous, spirally 
lamellated. Distributioiiy 16 species. India, Ceylon, Birmah, 
Borneo ? 

Cydoius (fuscescens), Guilding (Aperostoma, Troschel). Shell 
depressed, widely umbilicated ; operculum shelly, whorlo 
numerous, with raised margins. Distributiony 44 species. West 
Indies, Tropical America, India, Asiatic Islands. Fossily Eocene, 
Isle of Wight. (F. Edwards). 

Leptopoma (perlucidum), Pfeiffer. Shell turbinated, peristome 
simple, reflected; operculum membranous. Distribution^ 20 
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species. Pliilippinos, India, New Guinea, New Zealand, Pacific 
Islands. 

LomasUyina* (cylindracenm), Guild. (Farcimen, Trosohel.) 
Shell oblong or pupa-shaped, scarcely perforated, aperture 
circular ; operculum thin, horny, many-whorled, flat. Dktri- 
Imtion, 19 species. West Indies, Tropical America, Canaries, 
India, Mauiitius. Fossil ^ Eocene — . Paris and Isle of Wight. 
(B. Forbes.) 

Graspedopoma (lucidum), Pfr. Shell turbinate, rimate, a little 
contracted near the aperture; operculum round, horny, many- 
whorled. Distribution^ 3 species. Madeira, Palma. Fossil y 
Eocene — . Isle of Wight, Madeira. 

Cataulus (tortuosus), Pfr. Shell pupa- shaped, with the base 
keeled, producing a channel in the front of the aperture ; oper- 
culum circular, horny, the whorls easily separable. Distribu- 
tiouy 6 species. Ceylon. 

Diplommatina (foUiculus), Benson. Shell minute (1 species 
sinistral), conical, with costulated whorls ; peristome double ; 
operculum homy, multi-spiral. DistHbutioUy 3 species. India. 

OpisihophoruSy Benson, 1855. 0. biciliatus, Mouss. Shell 
like Fterocyclos ; operculum double, margin grooved, interior 
ooncamerated. Distributiony 4 species. Singapore, Borneo, 
Java, 

Hybocystisy Benson, 1859. Shell distortedly ovate; aperture 
circular, interior peristome deeply notched. Operculum shelly, 
thick, multi-spiral. 


PUPINA, Vignard. 

TypSy P. bicanaliculata, Shy. PI. XII., Fig. 42. Australian 
Islands. 

Shell sub-cylindrical, usually polished ; aperture circular, 
peristome thickened, notched in front and at the suture ; oper- 
culum membranous, narrow- whorled. P, grandisy Forbes, has 
a dull epidermis. 

Distributiony 17 species. Philippines, New Guinea, New Ire- 
land, Louisiades. 

Sub-genus y Rhegostorm (nunezii), Hasselt. Aperture with a 
narrow channel in the middle of the columellar side. 6 species. 
Philippines, Nicobar. In R, Lubricum (Callia, Gray) the siiiuH 
is obsolete. R. pupiniforme (Pupinella, Gray) is perforated, 
and has a dull epidermis. 

• Abridged from Megalcmorttoma , Swainson, who judiciously curtailed Bovoral 
preposteroQBly long namoa, allowed this to remain. 
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Helioina, Lamarck. 

Type^ H. Neritella, Lam. 

Synonymsy Oligyra, Say. Pachytoma, Sw. Ampultina, BL 
Pitonillus, Montfort. 

Shell globose, depressed or keeled, callous beneath ; aperture 
squarish or semi-lunar ; columella flattened ; peristome simple, 
expanded ; operculum shelly or membranous, squarish or semi- 
ovate, lamellar. 

Animal like Cydophorua ; lingual teeth 3.1.3. (Gray.) 

Diatrihutiony 162 species. West Indies, Tropical America, 
Pacific Islands, Australian Islands, Philippines. 

Suh-genera. Lucidella (aureola), Gray. Peristome more or 
less toothed internally. 8 species. West Indies, Tropical 
America. 

(pulcholla), Sw. Shell not callous bene/ith ; peri- 
stome simple, expanded. West Indies 20 species, Venezuela 1. 

Alcadiay Gray. A. Brownei, PI. XII., Pig. 43. Jamaica, 
Shell helix-shaped, often velvety, callous beneath ; columella 
flattened, straight; peristome slit in front; operculum shelly, 
semi-ovate, with a tooth-like process adapted to the slit in the 
peristome. DiatrihuUony 17 species. Cuba, Jamaica, andHayti. 

Stoastoma, C. B. Adams. 

Etymology y atoay pillared, aioma-y mouth. 

TypCy S. pisum. Ad. 

Shdl minute, globose-conic or depressed, spirally striated; 
aperture semi-oval ; peristome continuous ; inner margin 
straight, forming a small spiral keel round the umbilicus; 
operculum shelly, lamellar. 

Diairihutiony 19 species. Jamaica. S, auccineum (Electrina, 
Gray) has smooth whorls. I. Opara, Polynesia. 60 new species 
have been added by the Hon. E. Chitty, who divides them 
among several new genera. 

Family VII.— Acioulid.®. 

Shell elongated, cylindrical ; operculum thin, sub-spiral. 

ArAmal with the muzzle rather produced, slender and trun- 
cated ; eyes sessile dh the upper part of the head, behind the 
base of the slender tentacles; foot oblong, short, pointed 
behind. 


Acictjla, Hartmann. 
Typoy A. fusca, PL XII., Fig. 44. 
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Synmym, Acme and Acmaea, Hartmann.* 

8hdl minute, slender, nearly imperforate ; peristome sliglitly 
thickened, margins sub-parallel, joined by a thin callus ; oper- 
culum hyaline. 

Diatrihution, 1 species. Britain, Germany, Prance ; Yanicoro 
(on leaves), A. fuaca is found in low, marshy situations, at the 
roots of grass ; it occiu’s fossil in the Newer Pliocene of Essex, 
(J. Brown.) 

Geomelania, Pfeiffer. 

Type, G. Jamaicensis, Pfeiffer. 

Etymology, Oe, the ground (i.c. terrestrial). 

Shell imperforate, turreted; apertui-e entire, effused; peri- 
stome simple, expanded ; margins joined, basal produced into a 
tongue-shaped process ; operculum oval, pellucid, whorls few, 
rapidly enlarging. 

Distribution, 21 species. Jamaica. 

OkDER III. — OpI8THO-BBA2^CHIATA. 

Shell rudimentary or wanting. Branchice arborescent or 
fasciculated, not contained in a special cavity, but more or less 
completely exposed on the back and sides, towards the rear 
{opisthen) of the body. Sexes united. (M. Edwards.) 

The molluscs of this order may bo termed sea-slugs, smee 
the shell, when it exists, is usually small and thin, and wholly 
or partially concealed by the animal. When alarmed or 
removed from their native element, they retract their gills and 
tentacles, and present such a questionable shape that tho inex- 
perienced naturalist will be likely enough to return them, with 
the refuse of the dredge, into tho sea. Their internal structure 
presents many points of interest ; in some tho gizzard is armed 
with homy spines, or large shelly plates ; in others the stomach 
is extremely complicated, its ramifications and those of the 
liver being prolonged into the papilla), which are said to be 
branches of the respiratory organ. The tongue is always armed, 
but the number and arrangement of the lingual teeth is ex- 
ceedingly variable, even in the same family ; usually the dental 
membrame is broad and short, with many similar teeth in each 
row. 

The lingual dentition is extremely varied in the Bullidoe, In 

• An given in the same year, 1821 , the name Acmaea having been employed by 
Eachscholt?! for a genua of limpets ; Acixxi^ has been retained bv Pfeiffer and Gray 
for this land-shell. 
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Philine ajficrta there is no central tooth ; and the laterals, which 
increase rapidly in size backwards, have a finely denticulated 
membranous inner edge. 

In Tomatella and Bulla (physis) tlio rachis is unarmed, and 

the lateral teeth are nume- 


lous and similar ; in Acera, 
Cylichna^ and Amphujphyra 
there is a minute central 
tooth. 

The alimentaiy canal ter- 
minates more in the rear of 
the body than in the other 
univalve shell-fish.* The 
gills are behind the heart, 
and the auricle behind the 
ventricle ; conditions which 
characterise the embryonic 



Fig. 130. Philine aperta. (Wilton.) 


state of the mollusca generally. 

Comparatively little is known of the googra])hical distribution 
of those animals ; they have been found when’ever the requisite 
search has been made, and are probably much more numerous 
than at present estimated. Considerable additions, however, 
have been made to our knowledge on this subject by the 
researches of Kelaart in Ceylon and A. Adams in the Chinese 
seas^ The shell-bearing genera flourished in the period when 
the secondary strata were deposited. The living species are 
chiefly animal-feeders, preying on other sheU-fisk and on 
zoophytes. 


Section A.— TECTi-BRANcniATA.t 

Animal usually provided with a shell, both in the larval and 
adult state ; branchise covered by the shell or mantle ; sexes 
united. 


Family I. — Tornatellidas. 

Shell external, solid, spiral or convoluted ; sub-cylindrical ; 


• In til© cuUlo-fislves and pteropoda it is bent upon iUelf vcnlrally^ in tlie sea-snails 
donally^ terminating in front, near itp origin ; the vascular system partakes of this 
tlexure, and the gills arc in advance of the heart. (Huxley.) 

t Mono~plenro^ranchiata. Bl. Pbrnato-bratickia, (from poma, a lid). Wiegm. 
The order Tecti-branchiata of Cuvier included only the family BtUUdte ; it is here 
made to comprise the In/ero-f/ranchs also ; no object being gained by the multiplica* 
tion of descriptive epithets? 
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aperture long and narrow; columella plaited; sometimes 
operculated. 

Animal with a flattened, disk-like head, and broad obtuse 
tentacles ; foot ample, furnished with lateral and operculigerous 
lobes. ^ 

The shells of this family are chiefly extinct, ranging from the 
peripd of the coal strata, and attaining their greatest develop- 
ment in the cretaceous age. Tomatella is essentially related to 
BvMa, but presents some resemblance to the PyramidellidcB in 
its plaited and operculated aperture ; in Tornatma the nucleus, 
or apex, is sinistral. The spiral striae which ornament many 
of the species are punctate, as in the BuUidae ; and the outer 
lip often remarkably thickened, as in Auricula. 

Tornatella, Lamarck. 

Type^ T. tomatilis, PI. XIV., Fig. 1. 

Synonyms^ Actseon, Montf. (not Oken), Dactylus (solidulus), 
Schum. ? Monoptygma (elegans), Lea. 

Shell solid, ovate, with a conical, many-whorled spire; 



Fig. 137. 

spirally grooved or punctate-striate ; aperture long, narrow, 
rounded in front ; outer lip sharp ; columella with a strong, 
tortuous fold ; operculum homy, elliptical, lamellar. 

Animal white ; head truncate and slightly notched in front, 
furnished posteriorly with recumbent tentacular lobes, and 
small eyes near their inner bases; foot oblong, lateral lobes 
slightly reflected on the shell. Lingual teeth 12.12, similar, 
wiSi long simple hooks. 

Distribution, 16 species. United States, Britain, Senegal, 
Bed Sea, Philippines, Japan, Peru. T, tomatilia inhabits deep 
water — 60 fathoms. (Forbes.) 

Fossil, 70 species. Trias — Lias — . North America, Europe, 
South India. 

Suh^genera, Oylindrites (Llhwyd), Lycett. 0. aoutus, Shy. 
PI. XIV., Fig. 2. (A.) Shell smooth, lender, sub-oylindricid, 
spoidl* aperture long and narrow, columolFa rounded/ 
P 
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twisted, and directed slightly outwards. (B.) Shell oval, spire 
sunk, whorls with acute margins. Bath Oolite, Britain. 

Ac^onina, D’Orbigny. Tomatellae “without columella 
plaits,” 30 species. Garb. — ^Portlandian (including Cylindritea). 

Acteonella, D’Orbigny. A. Eenauxiana, PI. XIY., Fig. 3. 
8Ml thick, cone-like or convoluted, spire short or concealed, 
aperture long and narrow, columella with 3 strong and regular 
spiral plaits in front. Distribution, 18 species. Chalk ; Britain, 
France. 

Acteon Cahanetiana, D’Orbigny. {Itieria, Matheron, 1842), 
Ooral-rag, Franco, belongs to the genus Nerin(ea (D’Orbigny), 

p. 244. 

CiNULiA, Gray. 

Type, C. avoUana, PI. XIV., Fig. 4. 

Synonyms, Avellana and Einginella, D’Orbigny. 

Shell globular, thick, spii-ally grooved and punctate, spire 
small ; aperture narrow, rounded and sinuated in front ; outer 
lip thickened and reflected ; crcnulated inside, columella with 
several tooth-like folds. 

Fossil, 21 species. Neocomian — Chalk. Britain, France. 

Eingicula, y. p. 222, PI. V., Fig. 21. 

Globiconcha, D’Orbigny. 

Type, G. rotundata, D’Orbigny. 

Fossil, 6 species. Chalk. Franco. 

Shell vontricoso, smooth, aperture crescent-shaped, simple, 
not toothed or thickened on the coluinellar side. 

Vaeigeka, D’Orbigny. 1850.* 

Type, V. Gucrangi, D’Orbigny. 

Fossil, 8 species. Neoc ; — . Chalk. France. 

Shell like Olobiconclia, but with lateral varices. 

Tylostoma, Shai-p. 1849. 

Type, T. Torrubij©, Shaip. 

Etymology, Tulos, a callosity, stoma, mouth. 

Shell ventrioose, smooth or punctate-striate, spire moderate, 
aperture ovate-lunate, pointed above, rounded in front ; outer 
Up periodically (once or twice in a whorl) thickened inside and 
expanded, rising slightly ; inner lip callous, spread over body- 
whorl. 

Diaiributum, 4 species. L. Cretaceous rooks, Portugal. 

• The dates of M. D’Orbigny’s genera, given in'the Prodrome de PakontoHogic, are 
dates of vwention; the nam^ were not published, in many instances, until y^ais 
afterwards. 
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? Pteeodonta, D’Orbigny. 

Type, P. inflata, D’Orbigny. 

Fossil, 8 species. Chalk. France. 

Shell oblong, ventricose, spire elongated ; aperture oyal, lip 
slightly expanded, notched in front, and with a tooth-like ridge 
internally, remote from the margin. 

? Tokjj^atina, a. Adams. . ‘ 

Type, T. voluta. PI. XIV., Fig. 5. 

Shell cylindrical or fusiform, spire conspicuous, apex sinistral, 
suture channeled, columella callous, 1 -plaited. 

Animal with a broad, trigonal head, rounded in front ;* ten- 
tacular lobes triangular, with eyes at their outer bases j foot 
short, truncated in front. 

Distribution, 24 species. West Indies, United States, Medi- 
terranean, Philippines, China, Australia. On sandy bottoms, 
ranging to 35 fathoms. (Adams.) 

Fossil, 13 species. Tertiary. 

Volvula, Adams (Bulla acuminata, Brug.), is a small con- 
voluted shell, with the spire concealed, and the columella 
obsoletely folded; it is referred to Cylichna by Loven, to 
(hulxm by Forbes. Distribution, 12 species. Britain, Medi- 
terranean, Asia. Fossil, Pliocene — . Suffolk. 

Family II.-~BuLLiD.a3. 

globular or cylindrical, convoluted, thin, often punctate- 
striated ; spire small or concealed ; aperture long, rounded and 
sinuatod in front ; lip sharp. No operculum. 

Animal more or less investing the shell; head a flattened 
disk,* with tentacular lobes, often united ; eyes immersed in the 
centre of the disk, or wanting ; foot oblong, furnished with a 
posterior lobe {meta-podium), and side-lobes {epipodia) ; gill 
single on the right side of the back, covered by the shell; 
mantle-margin simple or expanded, and enveloping the shell. 
Lingual dentition very various ; central teeth often wanting, 
laterals single or numerous. Gizzard armed with calcareous 
plates. Sexes united. 

* The cephslio expansion of the Bullidse is formed by the fusion of the dorsal and 
oral tentacles. {Cuxier.) The tentacular lobes, or posterior part of the disk, is sup- 
plied with nerves from the olfactory ganglia ; the anterior portion of the disk receives 
tnanches from the labial nerve, w^cb comes from the front mai^ of the cerebredd. 
{Hancock,) 
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The Bullidce are animal feeders ; they are said to use their 
lateral lobes for swimming. About 150 recent species have 
been described by Mr. A. Adams in Sowerby’s Thesaurus Con^ 
chyliorum. Fossil species date from the lower Oolites ; one ia 
found in the Aralo-Caspian formation. 

Bulla, Lamarck. Bubble-shell. 

Type, B. ampulla, PI. XIV., Fig. 6. 

Synonym, Haminea (hydatis), Leach. 

Shell oval, ventricose, convoluted, external or only partially 
invested by the animal ; apex perforated ; aperture longer than 
the shell, rounded at each end ; lip sharp. 

Animal with a large cephalic disk, truncated in front, btlobed 
behind, the lobes laminated beneath; eyes sub-central, immersed 
or wanting ; lateral lobes very large, reflected on the sides of 
the shell, posterior lobe covering the spire ; foot quadrate ; 
gizzard furnished with 3 chiton-like plates ; teeth. ? 

Bulla naucum (Atys, Montf. Alicula, Ehr. Iloxania, Leach). 
PI. XIV., Fig. 7 ; has the columella twisted, and the spire 
entirely concealed. 

Distribution, 60 species. In all temperate and tropical seas, 
especially on sandy bottoms, ranging from low water to 25 or 30 
fathoms. 

Fossil, 70 species. Oolite — . South America, United States, 
Europe. 

Sub-genera 9 Crypt-opthalmus (smaragdinus), Ehr. Bed Sea. 
Shell scarcely convolute, fragile, oval, convex, without spire or 
columella. Animal semi-cylindrical, head with short tentacular 
lobes, eyes small, concealed under the lateral margins of the 
head, mantle and lateral lobes enveloping the shell. 

Fhaneropthalmus, A. Adams. (Xanthonella, Gray) B. lutea, 
Quoy, New Guinea. Shell oval, convex, pointed behind, 
columella margin with a curved process. Animal long, cylin- 
drical, head with short tentaerdar lobes, eyes in middle of disk, 
lateral lobes enveloping. 

Linteria, A. Adams (Glauconella, Gray ; Smaragdinella, A. 
Adams), BuBa viridis. Bang, PI. XIV., Fig. 8. Shell oval, 
widely open, showing the rudimentary internal spire. Animal 
with a squarish, disk-like head, eyes sessile in the' centre; 
mantlo not investing ; a posterior lobe ; lateral lobes envelop- 
ing. 

Aceka, Muller. 

Type, A. bullata, PI. XIV., Fig. 9. 

J^mology, Aheros, hornless. 
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Shell thin, flexible, globosely-cylindrical, spire truncated, 
whorls channeled ; aperture long, expanded and deeply sinuated 
in front, outer margin disunited at the suture ; colhmella open, 
exposing the whorls. 

Animal with a short and simple head-lobe, truncated in front 
and eyeless ; lateral lobes nearly concealing the shell ; lingual 
teeth hooked and serrulate, laterals about 40, narrow, claw- 
shaped ; gizzard armed with horny teeth. 

Distribution, 7 species. Greenland, Britain, Mediterranean, 
Zanzibar, India, New Zealand. 

A, hullata is found amongst weed, in 1 — 15 fathoms water. 
(Forbes.) 

Cylichna, Loven. 

Type, C. cylindracea, PI. XIV., Fig. 10. 

Synonym, BuUina, Eisso. 

Shell strong, cylindrical, smooth or punctate-striate; spire 
minute or truncated; aperture narrow, rounded in front; 
columella callous, with one plait. 

Animal short and broad, not investing the shell; head 
flattened, truncated in front, with sub-centrally immersed eyes, 
tentacular lobes more or less united ; foot oblong, posterior and 
lateral lobes not much developed ; gizzard armed ; lingual teeth 
squarish, recurved and serrated, with 1 large and 6 or 6 small 
hooked laterals. 

Distribution, 40 species. United States, Greenland, Britain, 
Eed Sea, Australia. 

Fossil, Tertiary — , Britain. 

P Kleinella, a. Adams. 

Shell thin, dotted, striated, columella smooth, spire obtuse. 

Distribution, 1 species. Japan. 

Amphisphyba, Lov6n. 

Type, A. pellucida, Johnst. {Amphi-sphyra, double hammer) 

Synonyms, Utriculus (part), Brown. Ehizorus, Montfort. 
Diaphana, Brown. 

Shell small, thin, ovate, truncated, spire minute papillary, 
aperture long. 

Animal entirely retractile into its shell; head wide, short, 
with lateral triangular tentacles ; the eyes behind them minute, 
immersed ; muzzle bilobed in front ; foot oblong, truncated in 
front, notched behind ; teeth 1.1.1, central quadrate, serrulate ; 
later^ broad, hooked. 
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Distribution, 1 species. United States, Norway, Britain, 
Borneo, Mexico. 

Bucoinulus, Blancliard. 

Shell thick ; columella with two plaits ; aperture small, entire 
in front. 

Distribution, 10 species, South Seas. 

Aplustritm, Schumacher. 

Type, Bulla aplustre, PI. XIV., Fig. 11. 

Etymology, aplustre, a ship’s flag. 

Synonyms, Bullina, Fer. Hydatina (physis), Schum. Bullinula 
(scabra), Beck. 

Shell oval, yentricose, highly coloured ; spire wide, depressed ; 
aperture truncated in front ; outer lip sharp. 

Animal with a very large foot, extending beyond the shell all 
round, and capable of enveloping it ; a posterior lobe reflected 
on the spire ; mantle not investing ; tentacular lobes largo, oval, 
ear-shaped ; labial tentacles four ; eyes small, black, sessile at 
the inner bases of the tentacles ; lingual teeth (B. physis) 
13.0.13, serrated. 

Distribution, 10 species. United States, West Indies, Mauri- 
tius, Ceylon, China, Australia. 

SoArnANDER, Montfort. 

Type, S, lignarius, PI. XIV., Fig. 12. 

Etymology, scaphe, boat, aner, man. 

Shell oblong, convolute; spirally striated; aperture much 
expanded in front ; spire concealed ; epidermis thick ; lingual 
teeth 1.0.1, crested. 

Animal with a large oblong head, destitute of eyes; foot 
short and broad ; lateral lobes reflected, but not enveloping the 
shell ; gizzard writh two large trigonal plates and a small narrow 
transverse plate (Fig. 17). It feeds on Dentalium entalc. 

Distribution, 13 species. United States, Norway, Britain, 
Mediterranean on sandy ground ; 60 fathoms. 

Fossil, 8 species. Eocene — . Britain, Franco. 

Phtline (Ascanius, 1762). 

Type, B. aperta, PI. XIV., Fig. 13. 

Synonym, Bulleea. Lamarck. 

Shell internal, white, translucent, oval, slightly convoluted, 
spire rudimentary. 

Animal pale, slug-like; mantle investing the shell; head 
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olilong; eyeless; foot broad; lateral lobes large, but not 
enveloping; tongue with two or four series of sickle-shaped 
WMini ; gkzard with three longitudinal shelly plates. Egg 



Fig. 188. Philine aperta.* 


capsules ovate, in single series on a long spiral thread; fry 
with a ciliated head- veil and an oporculated, spiral shell. 
(Loven.) 

Diatrihutioriy 16 species. West Indies, Greenland, Norway, 
Britain, Mediterranean, Corea, Borneo. 

Fomly 7 species. Eocene — . Franco. 

Sub-genu8. Chelidonuray A. Adams, (Ilinmdella, Gray) B. 
hirundinaria, Quoy, Mauritius. Shdl concealed; outer lip 
produced posteriorly into a spur ; columellar border inflected. 
Animal "mih. enveloping side-lobes; mantle with two appendages 
behind, like the lateral processes of Hyalaea, 

Doridium, Meckel. 

Etymology, diminutive of Doris, 

Synonym, Acera, Cuvier. Eidothea, Bisso. 

Type, D. mombranaceum, Mock. Mediterranean. 

Distribution, 3 species. South Europe. 

Animal oblong, truncated behind, the angles produced and 
dilated or filiform; head ovate-oblong, retuso in front; side- 
lobes expanded, wing-like ; mantle investing a rudimentary, 
membranous shell. 


V, Meckel. 

7)fpe, G. Mockelii, Bl. (Clio amate, Chiaje) Mediterranean. . 

Animal sheU-less, oval, with side-lobes developed into wing- 
like expansions, meeting and uniting behind; cephalic disk 
triangular, obtuse in front, pointed behind, eyes centrally 
immersed; lingual teeth 6.1.6; mantle? branchial p}ume 
exposed on the right side ; reproductive orifice in front of the 

» From a specimen dredged at Folkestone ; o, mouth ; c, head, or cephalic disc, 
/, side-lobes of the foot; m, mantle. The shell s, and gizzard g, are indistinctly seen 
through the translu :ent integuments. 
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gill, excretory opening behind it. Longitude 1, latitude 2 inches. 
2 species. 

PiiYSEMA, A. Adams. 

Shell glassy, globular, contracted in the middle and di’awn 
out to a point in front. 

Distribution^ 1 species. West coast of North America. 


Sormetus AdansonU. Bl., is described as scmi-cyUndrical, with sides grooved, head 
indistinct ; shell ungu’.form, thin, and transparent. 

Atlat {Peronii, Bl.). Lcbucur. Head with two small tentacular lobes; body con- 
tracted in tlie middle; foot dilated circularly, and fringed at the margin 

Family III.— Aplysiadas. 

Shell wanting, or rudimentary and covered by the mantle, 
oblong, trigonal, or slightly convoluted. 

Animal slug-liko, with distinct head, tentacles, and eyes ; 
foot long, drawn out into a tail behind ; sides with extensive 
lobes, reflected over the back and shell ; branchial plume con- 
cealed. Sexes united. 

Aplysia, Gmelin. Sea Hare. 

TypCy A. depilans, PI. XIV., Fig. 14. 

Synonymy Siphonotus (geographicus) Ad. 

Shell oblong, convex, flexible, and translucent, with a pos- 
terior slightly incurved apex. 

Animal oval, with a long neck and prominent back ; head 
with four tentacles, dorsal pair ear-like with eyes at anterior 
lateral bases ; mouth proboscidiform, with horny jaws, lingual 
teeth 13.1.13, hooked and serrated, about 30 rows; gizzard 
armed with homy spines ; sides with ample lobes folding over 
the back, and capable of being used for swimming ; gill in the 
middle of the back, covered by the shell and by a lobe of the 
mantle, which is folded posteriorly to form an excretory siphon. 

Distrihutiony 42 species. West Indies, Norway, Britain, 

tfediterranoan, Mauritius, China. 

The Sea-hares are mixed feeders, living chiefly on sea- weed, 
but also devouring animal substances; they inhabit the 
laminarian zone, and oviposit amongst the weed in spring, at 
which time they are frequently gregarious. (Forbes.) They 
are perfectly harmless animals, and may be handled with 
impunity^ When molested they discharge a vieflet fluid from 
the edge of the internal surface of the mantle, which does not 
injure the skin, has but a faint smell, and changes to wino-rtd. 
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(Goodsir.) In old times they were objects of superstitious 
dread, on account of their grotesque forms, and the imaginary 
properties of their fluid, wHch was held to be poisonous and to 
produce indelible stains.* 

Fossily one or two shells of the newest tertiary in Sicily have 
been doubtfully referred tolhis genus^ 

Sub-genu8. Acleaia (dolabrifera), Eang, Shell trapeziform. 
Side-lobes closely enveloping the body, leaving only a small 
dorsal respiratory opening, surface ornament with filaments. 
9 species. East Indies. 

Dolabella, Lamarck. 

TypCy D. Bumphii, PI. XIV., Fig. 15, 

Etymology y dolahellay a small hatchet. 

Shell hard, calcareous, trigonal, with a curved and callous 
apex. 

Animal like Aplysia, with gill near posterior extremity of the 
body and lateral crests closely appressed, leaving only a narrow 
opening ; ornamented with branching filaments. 

. Bistributiony 12 species. Mediterranean, Mauritius, Ceylon, 
Society Islands, Sandwich Islands. 

Stylociieilus, Gould, 1841. 

Synonymy Aplysia longicauda Q,. and G. 

Animal limaciform, cirrigerous, dilated at the sides, attenuated 
behind; neck distinct; tentacles 4, long, linear, papillose, far 
apart ; lips dilated laterally into tentacular processes, 

Bistributiony 3 species. New Guinea, on Fucu 

Dolabrifera, Grube. 

Shell trapezoidal ; side-lobes not used for swimming. 

Bistributiony 4 species. Indian Ocean, West America, 

SiPHONOPYGE, Brown. 

Shell truncated in front ; foot-lobes spread out for swimming; 
posterior part extended beyond the siphon. 

Bistributiony 6 species. West America, Chinese Sea. 

Notarchtos, Cuvier. 

TypSy N. Cuvieri, Bl. 

Etymology y notoSy the back, archosy vent. 

Synonymy Busiris (griseus), Eisso, ? Bursatella (Leachii), Bl. 

• 'Aplysia (from a and pluo) un-washable : the Aplysia of the Gre^ fisbenBen 
were sponges unfit for washing. 

p3 
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AwimaX ^ell-less, ornamented ■with hlaments, sometimeB 
dendritiC) foot narrow, lateral crests united, leaving only a 
narrow branchial slit ; gills not covered by an opercular mantlo 
lobe. 

Distribution, 7 species. Mediterranean, Eed Sea. 

ICAEUS, Forbes, 1843. 

Type, I. Gravesii, F. 

Synonym, Lophocercus (Sicboldtii) Krohn, 1847. 

BheU like Bullaea; convoluted, thin, ovate, covered “with 
epidermis, outer lip separated at the suture, posterior angle 
inflected and rounded. 

Animal slender, papillose; tentacles 2, car-shaped; eyes 
sessile on sides of head ; side-lobes reflected and partly covering 
the shell, united behind;. tail long and pointed. 

Lobiqer, Krohn. 

Type, L. Philippii, PI. XIV., Fig. IG. Sicily. 

Shell oval, transparent, flexible, slightly convoluted ; covered 
with epidermis. 

Animal slender, papillose, with two flattened, oval tentacles, 
and minute sessile eyes on the sides of the head ; shell exposed 
on the middle of the back, covering the plume-liko gill ; sides 
with two pairs of rounded, dilated lobes, or natatory appendages, 
foot linear, tail long and slender. 

Dwtnfewtio??, 4 species. Atlantic; South Europe. 

Family IV.— Pleurobiianchid;e. 

Shell limpot-liko or concealed, rarely wanting; mantle or 
shell covering the back of the animal ; gill lateral, between the 
mantle-margin and foot; food vegetable, stomach extremely 
complicated. 

Pleurobranchits, Cuvier. 

Example, P. membranaceus, PI. XIV., Fig. 17. 

Etymology, pleura, side, branchia, gill. 

Synonyms, Berthella (plumula), Bl. Oscanius (membr.), Grey. 

SJiell internal, large, oblong, flexible, slightly convex, 
lamellar, with a posterior, sub-spiral nucleus. 

Animal oblong, convex ; mantle covering the back and sides, 
papillaled, containing spicula; foot large, separated from the 
mantle by a groove ; gill single, free at the end, placed on the 
right side between the mantle and foot; orifloes near the 
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base of the gill ; head with two grooved tentacles, eyes at their 
outer bases ; mouth armed with homy jaws and covered by a 
broad veil with tentacular lobes. 

Distribution, 22 species. South America, Norway, Britain, 
Mediterranean, Eed Sea, Ceylon. 

Sub-genus f Pleurobranchoea, Meckel; P. Meckellii, Leve, 
Mediterranean. Synonym, Pleurobranchidium (maculatum), 
Quoy, South Australia. Mantle-margin very narrow, not 
concealing the gill ; dorsal tentacles ear-like, oral veil tentacu- 
liform. 

PosTEEOBEANCHiEA, D’Orbigny. 

Type, P. maculata, D’Orbigny. Coast of Chili. 

Animal shell-less; oval, depressed, covered by 'a mantle 
broader than the foot ; foot oblong, bilobed behind ; branchial 
plume on the left side, projecting posteriorly; reproductive 
orifice in front of giU, excretory behind ; proboscis covered by 
a broad bilobed veil ; no dorsal tentacles. 

Exincina, (Forbes) Hancock. 

Type, E. Hancooki, Forbes. 

Synonym, ?Pelta, Quatr. (not Beck). 

Animal minute, slug-like, with a distinct mantle; eyes 
sessile on the front part of the mantle ; no tentacles ; gills 3, 
slightly plumose, placed with the vent on the right side, at the 
hinder part of the back, beneath the mantle ; gizzard armed ; 
reproductive organs on the right side. 

Distribution on Conferva near high-water mark, Torbay. 

Neda, H. and A. Adams. 

Animal shell-less ; mouth terminating a proboscis, which is 
long and thin; oral veil half-moon shaped, with two lateral 
recurved tentacles. 

Distribution, 1 species. South Europe. 

Sttsaeia, Griibe. 

Shell small ; mantle tuberculated, extending well over both 
head and foot ; notched in front. 

Distribution, 1 species. South Europe. 

UiorelIjA, Chemnitz. Chinese-umbrella shell. 

Type, TJ. umbellata, PI. XIY., Fig. 18. 

Synonym, Acardo, Lam. Gastroplax, Bl. 

SheU, limpet-like, orbicular, depressed, marked by ooae^irlo 
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lines of growth; apex sub-central, oblique, scarcely raised; 
xoargins acute ; inner surface with a central coloured and 
striated disk, surrounded by a continuous irregular muscular 
impression. It has a minute sinistral nucleus. 

Animal with a very large tuberculated foot, deeply notched 
in front ; mouth small, proboscidiform, retractile into the pedal 
notch, covered by a small-lobed veil ; dorsal tentacles ear- 
shaped, with large plicated cavities at their bases ; eyes small, 
sessile between the tentacles ; mantle not extending beyond the 
shell ; gill forming a series of plumes beneath the shell in front 
and on the right side ; reproductive organ in front of the dorsal 
tentacles ; excretory orifice posterior, tubular. 

Distribution ^ 6 species. Canaries, Mediterranean, India, China, 
Sandwich Islands. 

Foaailj 4 species. Oolite — . United States, Sicily, Asia. 

Tylodina, Eafinesque. 

TypCf T. punctulata, Eaf. (= citrina, Joannis). 3 species*. 
Mediterranean, Norway. 

Foaaily 1 species. Tertiary. 

Shell limpet-like, depressed, apex sub- central, with a minute 
spiral nucleus. 

Animal oblong, foot truncated in front, rather pointed 
behind; dorsal tentacles ear-like, with eyes sessile at their 
inner bases ; oral tentacles broad ; branchial plume projecting 
posteriorly on the right side. 

Family V.— Phyllidiad.®. 

Animal shell-less, covered by a mantle, branchial lamince 
arranged in series on both sides of the body, between the foot 
and mantle. Sexes united. 

Phyllibia, Cuvier. 

P* pustulosa, Cuvier. 

Etymology y diminutive of phyllon, a leaf. 

Animal oblong, covered with a coriaceous tuberculated 
mantle; dorsal tentacles clavate, retractile into cavities near 
tho front of the mantle; mouth with two tentacles; foot 
broadly oval ; giUs forming a series of laminae extending the 
entire length of both sides; excretory orifice in the middle 
line, near the* posterior end of the back, or between the mantie 
and foot; reproductive organs on the right side; stomach 
simple, membranous. 

DuMbution, 5 species. Mediterranean, Red Sea, India. 
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Feyebia, Gxubo. 

Excretory orifice on the side of the foot under the mantle, 
which is leathery and warty ; 6 gills entire length of both 
sides. 

Distribution^ 1 species. South Sea, East Africa, 
HYPOBBANOHLasA, A. Adams. 

Mantle cuticular; gills limited to the hinder part of the 
body ; excretory orifices at the side, under the mantle. 

Distribution^ 1 species. Japan. 

Diphyllidia, Cuvier. 

TyjpSy D. Brugmansii, Cuvier. 

Synonym^ Pleurophyllidia, Chiaje. Linguella, Bl. 

Animal oblong, fleshy ; mantle ample ; gills limited to the 
hinder two-thirds of the body ; head with minute tentacles and 
a lobe-like veil ; vent at the right side, behind the reproductive 
orifices; lingual teeth 30.1.30. 

Distribution, 9 species. Noiway, Britain [D, lineata, Otto), 
Mediterranean, India. 

Section B. — ^Nueibranchiata. 

Animal destitute of a shell except in the embryo state ; 
branchiae always external, on the back or sides of the body. 
Sexes united. 

The Nudibranchiate sea-slugs are found on all coasts whore 
the bottom is firm or rocky, from between tide-marks to a 
depth of 50 fathoms ; a few species are pelagic, crawling on the 
stems and fronds of floating sea- wood. They have been found 
by MiddendorflP, in the Icy Sea, at Sitka, and in the sea of 
Ochotsk ; in the troj)ical and southern seas they are abundant. 
No satisfactory accoimt, however, has been published of any 
except the European, and especially the British species, which 
form the subject of an admirable monograph by Messrs. Alder 
and Hancock, in the publications of Ihe Ray Society. They 
require to be watched and drawn whilst living and active, since 
after immersion in spirits they lose both their form and colour. 
In some the back is covered with a cloak or mantle X?), which con- 
tains calcareous spicula of various forms, sometimes so abim- 
dant as to form a hard shield-like crust.* The dorsal tentacles 
and gills pass through holes in the cloak somewhat like the 
“key-hole” in Fissurella, In others there is no trace of a 

* According to Mr. Huxley, the ** cloak ” of the Dorids is not the equivalent of the 
MOfttie, hut ** has more relation to the epipodium *’ 
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mantle whatever. The eyes appear as minute black dots, 
immersed in the skin, behind the tentacles; they are well 
organised and conspicuous in the young, but often invisible in 
the adult. The dorsal tentacles are laminated, like the antennae 
of many insects (Fig. 11, p. 17); they are never used as 
organs of touch, and are supplied vdth nerves from the olfactory 
ganglia. The nervous centres are often conspicuous by their 
bright orange colour ; they are concentrated alove the 
oesophagus ; three pairs are larger than the rest, the cereoroid 
in front, the hranchial behind, and the pedal ganglia at the 
sides. The corebroid supplies nerves to the tentacles, mouth, 
and lips. 

The olfactory ganglia are sessile on the front of the cerebroid 
(in Doris), or situated at the base of the tentacles (in j/^olis). 
The optic ganglia are placed on the posterior border of the 
cerebroid ; the auditory capsules are sessile on the cerebroid, 
immediately behind the eyes, they contain an agglomeration of 
minute otolites, which are continually oscillating.* The huccal 
ganglia are below the a'sophagus, united to the cerebroid by 
commissures, forming a ring ; anterior to this a small ring is 
sometimes formed by the union of the fifth pair of nerves. The 
pedal ganglia (properly infra-oeso])hagcal) aro united laterally 
to the corebroid and rarely meet below, but aro united by com- 
missures which form (together with those of the branchial 
centres) the third ring, or great 'nervous collar. The Irarvchial 
ganglia aro united behind to the corebroid, and sometimes 
blend with them ; they supply the skin of the back, the rudi- 
mentary mantle, and the gills ; beneath and sessile on their 
front border is the single visceral ganglion. Besides this exdto^ 
motory system (which includes the great centres, or brain, and 
the nerves of sensation and voluntaiy motion), the nudibranchs 
possess a sympathetic system, consisting of innumerable minute 
ganglia, dotted over all tho viscera, united by nerves forming 
plexuses, and connected in front with the buccal and branchial 
centres, t 

Tho digestive organs of the Nudibranchs present two remark- 
able modifications : in Doris and Tritonia the liver is compact 

• The auditory capsoleB of other MoUnsca (exoeptinnf the Nucleobrancha) are 
att^hed to the posterior aide of the pedal (aub-oeaophageal) ganglia. 

t The sympathetic system supplies nerves to the heart and other organs wliichi are 
Independent of tho will, and not ordinarily susceptible of pain ; they are called 
*« organic ** nerves, as all tlic regetafive functions depend on them. Its existence in tihe 
MoUnsca was first clearly demonstrated by MM. Htmcock and Embleton, The excito- 
mcitory system of the MoUnsca corresponds with Uie ccrebro^inal system of the 
yertebrato. 
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and the stomach a simple membranous sac; whilst in 
the liyer is disintegrated, and its canals so large that the 
process of digestion must be chiefly carried on in them, and 
they are regarded as coecal prolongations of the stomach; the 
coeca extend into a series of gill-like processes, arranged upon 



Fig. 139. Dmdronotus arlorcscrns. 


the back of the animal, which also contain part or the whole of 
the true liver; the gastric ramifications vary exceedingly in 
amount of complexity. Tho Dorididcu are distinguished by 
having a short and wide lingual mombi’ane with numerous 
similar teeth ; tho JEolids have a narrow ribbon with a single 
series of larger teeth. In Dendronotus a largo central tooth is 
flanked by a few small denticulated teeth. (Alder and Hancock, 
PI. II., Pig. 8.) 

The only Nudibranch with a solid upper jaw, is JEgirus 
punctilucens (A. and H., PI. XYIl., Pig. 15). In other instances 
tho two halves are articulated and act as lateral jaws. In 
JEgirxiQ the mouth is also furnished with membranous fringes 
(A. and H., PI. XVII., Pig. 14). AiKida cristata has a for- 
midable spinous collar {VI. XVIi., Pig. 7). 



Fig. 140. a, Mouth of JE^irus punctducens, 
bf Horny upper mandible detached, 
c, Freliensile collar of AncuUh 

a, mantle ; x, dental sac ; b, insertion-plate of mandible ; c, passage of month. 

The vascular system and circulation of the nudibranchiate 
molluscs is incomplete. In Boris veins can be traced only in 
the liver and skin; the greater part of the blood from the 
arteries escapes into the visceral sinus and into a network of 
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sinuses in the skin, from which it returns to the auricle by two 
lateral veins, without having circulated through the gills. The 
heart is contained in a ^pericardium to which is attached a small 
ventricle, or portal heart, for impelling blood to the liver ; the 
hepatic veins run side by side with the arteriesKlnd open into a 
circular vein, surrounding the vent, and supplying the gills. 
Only hepatic blood, therefore, circulates through the gills. In 
JEolis there are no special gills, but tho gastro-hepatic papillso 
are accompanied by veins which transmit blood to the auricle. 
Tho skin acts as an accossoiy breathing-organ ; it performs tho 
function entirely in the Elyaiadiv, and in the other families, when 
by accident tho branchiae are destroyed. The water on the gills 
is renewed by ciliary action. The fry is provided with a trans- 
parent, nautiloid shell, closed by an operculum, and swims with 
a lobed head-veil fringed with cilia, like the young of most 
other gasteropods. (Hancock and Embleton, Phil. Trans. 1852. 
An. Nat. Hist. 1843.) 

Family VI. — DoRiDiE.* Sea-lemons. 

Animal oblong; gills plume-like, placed in a circle on the 
middle of the back; tentacles two; eye-specks immersed, 
behind tho tentacles, not always visible in the adult ; lingual 
membrane usually with numerous lateral teeth, rachis often 
edentulous ; stomach simple ; liver compact ; skin strengthened 
with spicula, more or less definitoly arranged. 

Doris, L. 

Etymology f doris, a sea-nymph. 

Example^ D. Johnstoni, PI. XIII., Fig. 1, 

SynonymSj Dendrodoris, Eb. Ilemidoris, Strp. 

Animal oval, depressed; mantle large, simple, covering the head 
and foot; dorsal tentacles 2, clavate or conical, lamellated, retrac- 
tile within cavities ; gills surrounding tho vent on the posterior 
part of tho back, retractile into a cavity ; head with an oral 
veil, sometimes produced into labial tentacles ; mouth with a 
lower mandible, consisting of two horny plates, united near 
the front, and having 2 projecting points ; lingual teeth nume- 
rous, central small, laterals similar, hooked and sometimes 
serrated, 24-68 rows; 37-141 in a row; nidamental ribbon 
rather wide, forming a spiral coil of few volutions (p. 41, 
Fig. 29). 

* Contracted from DoruUdte ; as the Greeks used Deucalidee for Deuealioiiiiade»t 
Elirenberg divided the genus Doris into sections by the number and form of the 
oharaoteiB of only specific importance. 
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8uh-gmu8, Oncidoris (B1 P). D. bilamellata, Johnst. Back 
elevated, tuberculose ; gills non-retractile ; oral tentacles fused 
into a veil ; buccal mass with a gizzard-like appendage ; lingual 
teetb 2 in each row. (A. and H.) 

D. scutigera {VilUersia), D’Orbigny, Eocbelle ; bas the mantle 
more than usually strengthened with calcareous spicula. 

Distribution y 100 species. 

The Dorids vary in length jfrom 3 lines to more than 3 inches ; 
they feed on zoophytes and sponges, and are most plentiful on 
rocky coasts, near low water, but range as low as 25 fathoms. 
They occur in all seas, from Norway to the Pacific. 

Heptabkakchus, a. Adams. 

Mantle without a longitudinal ridge on the back; 7 gills 
arranged in a semicircle ; oral tentacles star-shaped. 

HEXABBANcnrs, Ehrenberg. 

Same as last, but with 6 gills arranged in a cross on the hinder 
part of the body ; oral tentacles notched. 

Atagema, Qrube. 

Mantle with longitudinal ridge on the back ; tentacles clavate, 
retractile ; gills very small. 

Distribution, 1 species. Now Zealand. 

Aotinocyclijs, Ehrenberg. 

Animal ovate ; back naked ; gills very plumose. 

Distribution, 7 species. East Africa and South Europe. 

Chromodobis. 

Animal almost quadrangular; back naked; feathery gills 
arranged lineally. 

Distribution, 1 species. East India. 

Asteronotits, Ehrenberg. 

Animal ovate : the apertures for the gills and tentacles almost 
closed. 

Distribution, 2 species. East Africa and South Europe. 

Glossodoris, Ehrenberg. 

Synonym, Pterodoris, Eb. 

Tentacles retractile ; back covered with unequal cylindrical 
processes ; a thread-like process on each side of the fore part of 
the foot. 

Distribution, 7 species. East India and West Ameiioa. 
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Goniodoms, Forbes. 

Etymology^ goniay an angle. 

Type^ G. nodgsa, PL XIII., Fig. 2. 

Animal oblong ; tentacles clavate, laminated, non-retractile ; 
mantle small, simple, exposing tbo bead and foot. Spawn 
coiled irregularly. 

Bietribution, 26 species. Norway, Britain (2 species), Medi- 
terranean, China. Between tide-marks. 

Triopa, Johnston. 

Type, T. claviger, PI. XIII., Fig. 3. 

Synonym^ Psiloccros, Mcnke. 

Animal oblong; tentacles clavate, retractile within sheaths; 
mantle margined with filaments ; gills few, pinnate, around or 
in front of the dorsal vent. (A. and H.) Lingual teeth 8.1.8, 
or 8.0.8. 

Distribution, 3 species. Norway and Britain. Low water — 
20 fathoms. 

.aSGiRXJS, Lov^n. 

Type, .ffi. punctilucens, PI. XIII., Fig. 4 

Etymology, ? aix {aigos), a goat. 

Animal oblong or elongated, covered with very large tubercles ; 
no distinct mantle ; tentacles linear, retractile within prominent 
lobod sheaths ; gills dendritic, placed around the dorsal vent. 
(A. and H.) Lingual teeth 17.0.17. 

Distribution, 3 species. Norway, Britain (2 species), Franco. 
Littoral zone. 

Tiiecaceka, Fleming. 

Etymology, theJee, a sheath, ccras, a horn. 

Type, T. pennigerum, Mont. 

Animal oblong, smooth; tentacles clavate, laminated, re- 
tractile within sheaths ; head with a simple frontal .veil ; gills 
pinnate, placed round the dorsal vent, and surrounded by a row 
of tiibercles. (A. and H.) 

Distribution, Britain, 2 species. Length, J — J inch. Found 
at low water. 


PoLYCERA, Cuvier. 

Etymology, polycera, many horns. 

Type, P. quadrilineata, PL XIII., Fig. 6. 

Animal oblong or elongated; tentacles laminated, non- 
xeiraotile, sheathless ; head-veil bordered with tubercles or 
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tentacular processes ; gills mth 2 or more lateral appendages* 
(A. and H.) 

Distribution, Norway (8 species), Britain, B.ed Sea. Witliia 
tide-marks and in deep water on corallines. The spawn is strap- 
shaped, and coiled on stones, in July and August. P. ocellata 
{Phcamophoi'us, Eiippell) has the cephalic tentacles branched. 

Idalia, Leuckart. 

Etymology, Idalia, Venus, from Mount Idalium, in Cyprus. 

Synonyms, Euplocamus, Phil. PepHdium (Maderee), Lowe. 

Examjgle, I. asporsa, PI. XIII., Pig. 6. Coralline zone; 

Animal broadly oblong, nearly smooth, tentacles clavate or 
linear, with filaments at their base ; head slightly lobed at the 
sides; mantle very small, margined with filamdhts; lingual 
teeth 2.0.2. 

Distribution, 14 species. Norway, Britain (4 species), Medi- 
terranean, Madeira, Japan. 

Ancula, Loven. 

Synonym, Miranda, A. and H. 

Type, A. cristata, Alder. 

Animal slender, elongated; mantle entirely adnato, orna- 
mented with simple filaments; tentacles clavate, laminated; 
with filiform appendages at their base ; labial veil produced on 
each side. 

Distribution, 2 species. Norway and Britain. Length, J inch. 

Ceuatosoma (Gray), A. Adams. 

Etymology, ceratois, homed, soma, body. 

Type, C. comigerum, Ad. 

Animal oblong, narrow, with two large and prominent horn- 
like processes on the posterior part of the back, behind the gills; 
gills 6, bipinnate ; dorsal tentacles clavate, laminated, rising 
from rounded tubercles, non-retractile ; head with short latertd 
processes ; foot narrow. 

Distribution, 2 species. Sooloo Sea. (A. Adams.) 

Trevelyana, Xelaart. 1858. 

Body without a cloak. Two dorsal tentacles, without sheaths ; 
non-retractile. Mouth in front of head, without tentacles- 
Branohise in a circular disk on the back, non-retractile. 

DUiributwn-, 1 species (T. Ceylonica). Ceylon. 
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Crimoea, a. and H. 

Body limaciform. Cloak nearly obsolete, forming a veil witli 
branched appendages over the head, and a papillated ridgo on 
the sides of the back. Dorsal tentacles laminated, retractile 
within sheaths ; oral tentacles tubercular. Branchice plumose, 
non-retractile. Lingual teeth 26.0.26. 

Pelagella, Gnibe. 

Animal oblong ; tentacles sheathless ; head -veil without pro- 
cesses ; lidge along the middle of the back, and two lateral ones; 
8 feathery gills arranged in a circle. 

Distribution y 1 species. South Europe. 

^ Gymnodoris, Steenstrup. 

Animal oblong ; tentacles sheathless ; gills, with lateral pro- 
cesses, dendritic, 2 or more in number. 

Distribution^ 1 species. Japan. 

Acanthodoris, Grube. 

Animal oblong; tentacles sheathless; retractile within a 
cavity in the mantle ; several fleshy processes on the back ; 8 
feathery non-retractile gills. 

Distribution, 2 species. North Sea. 

Casella, H. and A. Adams. 

Tmtacles retractile within sheaths ; gills laminated, with 6 
lobes. 

Distribution, 1 species. East India. 

Brachychlamis, Ehrenberg. 

Mantle long, angular ; tentacles in front of the edge of mantle. 

Distribution, 1 species. East Africa. 

Family VII.~Tritoniad2e. 

Animal with laminated, plumose, or papillose gills, arranged 
along the sides of the back ; tentacles retractile into sheaths ; 
lingual membrane with 1 central and numerous lateral teeth ; 
orifices on the right side. 

Tritonia, Cuvier. 

Example, T. plebeia, PI. XIII., Fig. 7. 

Animal elongated ; tentacles with branched filaments ; veil 
tubarculated or digitated ; gills in single series on a ridge down 
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each side of the back; month armed with horny jaws ; stomach 
simple, liver compact. 

Dutrihutiony 13 species. Norway and Britain. Under stones 
at low water, — 25 fathoms. 1\ Ilomhergiiy Cuvier, found on 
the scallop-banks, attains a length exceeding 6 inches. 

SOYLLiEA, L. 

Typty S. pelagica, PI. XIII., Pig. 8. 

Etymology y scyllaeciy a sea-nymph. 

Animal elongated, compressed ; foot long, narrow, and chan- 
neled, adapted for clasping sea- weed; back with 2 pairs of 
wing-like lateral lobes, bearing small tufted branchige on their 
inner surfaces ; tentacles dorsal, slender, with lamollated tips, 
retractile into long sheaths; lingual teeth 24.1.24, denticulated ; 
gizzard armed with homy, knife-liko plates; orifices on the 
right side. 

Eistrihutioiiy 7 species. Atlantic, South Britain, Mediter- 
ranean. On floating sea-weod. 

Nerea (punctata), Lesson, Now Guinea ; 10 lines long, with 
ear-shaped tentacles, and 3 pairs of dorsal lobes. 

Tethys, L. 

Etymology y tethySy the sea (personified). 

Synonymy Fimbria, Bohadsch. 

TypOy T. fimbriata, L., PI, XIII., Pig. 9. 

Animal elliptical, depressed ; head covered by a broadly ex- 
panded, fringed disk, with 2 conical tentacles, retractile into 
foliaceous sheaths ; gills slightly branched, a single row down 
each side of the back ; reproductive orifices behind first gills, 
vent on right side, behind second gill ; stomach simple. 

Eistributiony 1 species. Mediterranean. Attains a foot in 
length, and feeds on other molluscs and crustaceans. (Cuvier.) 

? Bornella (Gray), A. Adams. 

TypOy A. Adamsii, Gray, Length, 4 inches. 

Anirnal elongated ; dorsal tentacles retractile into branched 
sheaths; head with stellate processes; back with two rows of 
cylindrical, branched, gastric processes, to which small dendritic 
^s are attached ;* foot very narrow. 

Biatributiony 3 species. Straits of Sunda, on floating weed; 
Borneo. 


• Tliis observation deserves further inquiry. 
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? Dendronotus, a. and H.* 

Etymology i dendroriy a tree, notosy the back. 

Type, D. arborescens, PL XIII., Pig. 10. 

Animal elongated; tentacles laminated; front of the head 
•with branched appendages; gills arborescent, in single series 
down each side of the back ; foot narrow ; lingual teeth 10.1.10; 
stomach and liver ramified. 

Distribution, 3 species. Norway and Britain. On sea-weed 
and corallines ; low water — coralline zone. 

? Doto, Oken. 

Etymology, doto, a sea-nymph. 

Example, I), coronata, PI. XIII., Fig. 11. 

Animal slender, elongated; tentacles linear, retractile into 
trumpet-shaped sheaths ; veil small, simple ; gills ovate, muri- 
cated, in single series down each side of the back; Ungual 
membrane slender, with above 100 recurved, denticulated teeth, 
in single series ; foot very narrow. 

The stomach is ramified, and the liver is entirely contained in 
the dorsal processes, which fall off readily when the animal is 
handled, and are soon renewed. 

Distribution, 4 species. Norway and 'Britain. On corallines 
in deep water — 50 fathoms. 

Gellina, Gray. 

Head simple ; papillco or gills smooth. 

Distribution, 1 species. North Sea. 

PMelibosa, Bang. 

Type, M. rosea, Rang ; on floating weed, off the Cape. 

Animal elongated, with a narrow, channeled foot and long, 
slender tail ; sides of the back with 6 pairs of tuberculated lobes, 
easily deciduous; tentacles cylindrical, retractile into long 
trumpet-shaped sheaths; head covered by a lobe-like veil; 
sexual orifices behind right tentacle, excretory behind first giU 
on the right side. 

Distribution, 3 species. South Sea and South AMca.^ 

P Lomanotus, Verany. 

Example, L. marmoratus, PL XIII., Fig. 12. 

Synonym, Eumenis, A. and H. 

• Tills and the follo\ving (genera axe i^ced by Alder and Hancock in the family 
they have a ramified stomach, but their external {jsoologieal) charactem 
a^iree better Tritonia than jEolis. 
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Animal elongated, smooth ; head ooyered with a yeil ; tentacles 
dayate, laminated, retractile into sheaths; gills hlamentose, 
arranged along the sides of the back, on the wayy margins of 
the mantle ; foot narrow, with tentacular processes in front ; 
stomach ramified. 

DistribuUony 3 species. Britain and Mediterranean. On 
corallines. 

Family VIII.— .^olid^. 

Animal with papillose giUs (?), arranged along the sides of the 
back; tentacles sheathless, non-retractile ; lingual teeth 0.1.0; 
ramifications of the stomach and liver extending into the dorsal 
papillae ; excretory orifices on the right side ; skin smooth, with- 
out spicula ; no distinct mantle. 

.2EOLIS, Cuvier. 

Synonymsy Psiloceros, Moiiko. Eubranchus, Forbes. Ampho- 
rina, Quatref. 

TypCy M. papillosa, L. 

Etymology y jEoliSy daughter of -®olus. 

Animal ovate ; dorsal tentacles smooth, oval, slender ; papillae 
simple, cylindrical, numerous, depressed, and imbricated; mouth 
with a horny upper jaw, consisting of two lateral plates, united 
above by a ligament ; foot narrow ; tongue with a single series 
of curved, pectinated teeth ; spawn of numerous waved coils. 

Suh-genera, Flahellinay Cuvier. (Phyllodesmium, Ehr.) Body 
slender; dorsal tentacles laminated, buccal long; papillae 
clustered ; spawn multi-spiral. Examphy E. Coronata, PI. 
XIII., Fig. 13 (also Fig. 11, p. 17). 

Cavolinay Brug. (Montagua, Flem.), C. peregrina. Body lan- 
ceolate ; tentacles smooth or wrinkled ; papillae in transverse, 
rather distant rows ; spawn of 1 or 2 coils. 

Facelinay Griibe. Like Flabollina, but with the foot small, 
and the two front angular portions drawn out to a point. 

Distributiony 6 species. Sitka, North Sea. 

Coryphellay Lcmdsborough. Like Cayolina, but with papillae 
arranged in groups. 4 species. 

TergipcBy Cuvier, T. lacinulata. Body linear; tentacles 
smooth ; papillae in a single row on each side ; spawn kidney- 
shaped. 

DiMrilutiony Norway, Britain (33 species). United States, 
Mediterranean, South Atlantic, Pacific. Found amongst rocks at 
low water ; they are active animals, moving their tenihcles con- 
tinually, and extending and contracting their papillae; they swim 



336 


HANUAL OF THE HOLLUSCA. 


readily at the snrface, inverted. They feed chiefly on sertnlarian 
zoophytes, and if kept fasting will devour each other; when 
irritated they discharge a mill^ fluid from their papillee, which 
aro very liable to fall off. 

Qlatjcus, Forster. 

Etymology i glaucuSy a sea-deity. 

Synonyms^ Laniogerus, Bl. Pleuropns, Eaf. 

Eooample^ G-. Atlantious, PI. XIII., Fig. 14. 

Animal elongated, slender ; foot linoar, channeled ; tentacles 
4, conical; jaws homy; teeth in single series, arched and 
pectinated ; gills slender, cylindrical, supported on 3 pairs of 
lateral lobes; stomach giving off large cceca to the tail and 
pide lobes ; liver contained in the papillae ; sexual orifice 
beneath first dextral papilla, vent behind second papilla; 
spawn in a close spiral coil. 

Bistrihution^ 7 species. Atlantic, Pacific. Found on floating 
sea- weed; devours small sca-jeUies, Forpitce and Vddla. 
(Bennet.) 

Fiona, Alder and Hancock. 

I’ype, F. nobilis, A. and H. 

Synonym^ Oithona, A. and H. (not Baird). 

Animal elongated; oral and dorsal tentacles linear; mouth 
armed with homy jaws ; gills (?) papillary, clothing irregularly 
a Bub-pallial expansion on the sides of the back, each with a 
membranous fringe running down its inner side. 

Bietrihutionj 3 species. Falmouth. Under stones at low 
water. (Dr. Cocks.) 

Embletonia, a. and H. 

Etymology i dedicated to Dr. Embleton, of Newcastle. 

SynonymSf Pterochilus, A. and H. ? Cloelia (formosa), Loven. 

Type, E. pulchra, PI. XIII., Fig. 15. 

Animal slender; tentacles 2, simple; head produced into a 
flat lobe on each side; papillae simple, sub-cylindrical, in a 
single row down each side of the back. 

Bistrihdion, 4 species. Scotland (2 species). In the littoral 
and laminarian zones. 

OcUliopcea, (bellula), D'Orbigny. Brest ; has 2 rows of papillm 
down oaoh side of the back; cephalic lobes subulate; vent 
daaotral. Lon. 3 lines. 
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Calma, Alder and Hancock. 

AnimoU sharply angular in front ; foot broad ; papilloe simple 
and supported on cylindrical bases ; tentacles small. 

Distrilmtion, 1 species. North Sea. 

Favoiuntts, Griibo. 

Animal with slender cephalic tentacles knobbed at the 
extremity ; oral tentacles 2 pair ; papillae arranged in soyeral 
oblique rows. 

Distrihutiony 1 species. North Sea. 

Galvina, Alder and Hancock. 

Animal with papillae in transverse rows ; oral tentacles short 
and tapering ; rounded in front. 

Diatributiony 2 species. North Sea. 

CuTnoiSTA, Alder and Hancock. 

Animal with head naked and expanded ; papillae clavate and 
arranged in thick-set rows. 

Distributiout 1 species. North Sea. 

FiLxnixjs, Dekker. 

Foot stunted ; body slender ; tentacles 2 ; mouth on a loose 
fringe of skin with 2 small oral feelers ; papillae in 2 long rows 
down the back. 1 species. 

PnocTONOTus, A. and II. 

Type, P. mucroniferus, PL XIII., Pig. 16. Dublin, shallow 
water. 

Synonyms j Venilia. A. and H. Zephrina, Quatref. 

Animal oblong, depressed, pointed behind; dorsal tentacles 
2, linear, simple, with eyes at their base, behind ; oral tentacles 
short ; head covered by small semi-lunar veil ; mouth with 
homy jaws; papillae on ridges down the sides of the back and 
round the head in front ; vent dorsal. 

Distrihiiiiony 3 species. North Atlantic. 

Antiopa, a. and H. 

TypCy A. splendida, A. and H. 

Synonym^ Janus, Verany. 

Animal ovate-oblong, pointed behind ; dorsal tentacles lamei- 
lated, united at the base by an arched crest ; head with a small 

a 
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veil and two labial tentacles ; papillee ovate, placed along the 
lateral ridges of the back and contmnons above the head ; vent 
central, posterior, sexual orifice at the right side ; lingual teeth 
numerous! P 

Distribution y 3 species. Britain, Mediterranean. 

A., Loven. 

Type, H. bifida, PI. XIII., Fig. VL Norway, Britain. 

Animal elongated, tentacles folded longitudinally; papillae 
irumerous, arranged down the sides of the back ; sexual orifice 
below right tentacles ; vent dorsal, or sub-lateral, anterior. 

Alderia, Allman. 

Etymology y named after Joshua Alder, one of the authors of 
the “ Monograph on the British Nudibranchiate MoUusca.’^ 

TypSy A. modesta, PI. XIII., Fig. 18. 3 species. Noiway, 
South Ireland, and South Wales. 

Animal oblong, without tentacles ; head lobed at the sides ; 
papillae arranged down the sides of the back; vent dorsal, 
posterior. 

? Stiliger (omatus), Ehrenberg; Bed Sea. Tent dorsal, 
anterior. 

Chior^ra, Gould, 1855. 

Animal oblong ; head largo, pedunculated and provided with 
oral cirri ; papillae foliaceous and arranged in two lateral rows ; 
generative organs on the right side. C. leonina, Puget Sound. 

Family IX. — Piiyllirhoidje. 

Animal pelagic, foot-less (apodal)y compressed, swimming 
freely with a fin-like tail ; tentacles 2, dorsal ; lingual teeth in 
a single series ; stomach furnished with elongated coeca ; orifices 
on the right side ; sexes united. 

Phyllirhoe, Peron and Lesueur, 

Etymology y phyUoUy a leaf, rhoS, the wave. 

Synonymy Eurydice, Esch. 

Type, P. bucephala, Peron. 

Distributiony 6 species. Mediterranean, Moluccas, Pacific. 

Animal translucent, fusiform, with a lobed tail; muzzle 
round, truncated ; jaws homy ; lingual teeth 3.0.3 ; tentacles 
long and slender, with short deaths ; intromittent organ long, 
bifid. 
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Family X.— Eltsial^. 

Animal shell-less, limaciform, with no distinct mantle or 
breathing-organ ; respiration performed by the ciliated surface 
of the body ; mouth armed with a single series of lingual teeth ; 
stomach central, vent median, sub-central; hepatic organs 
branched, extending the length of the body and opening into 
the sides of the stomach; sexes united; male and ovarian 
orifices below the right eyo ; female orifice in tho middle of the 
right side ; heart with an auricle behind, and traces of an arterial 
and venous system, eyes sessile on the sides of the head, 
tentacles simple or obsolete.* 

Elysia, Risso. 

Type^ E. viridis, PL XIII., Pig. 19. 

Synonym^ Actaeon, Oken. 

Animal elliptical, depressed, with wing-like lateral expan- 
sions ; tentacles simple, with sessile eyes behind them ; foot 
narrow. 

Distrihutimy 8 species. Britain, Mediterranean. On Zostera 
and sea-weed, in the laminarian zone. Placo-hranclius (ocellatus. 
Rang.) Hasselt, Java; described as 2 inches long, with four 
small tentacles ; the lateral expansions much developed and 
meeting behind, the upper siudace longitudinally plaited, and 
forming, when the side-lobes are rolled together, a sort of 
branchial chamber. 


Acteonia, Quatrefages. 

Example, A. corrugata, PI. XIII., Pig. 20. British Channel. 

Animal minute, leech-like ; head obtuse, with lateral crests 
proceeding from two short conical tentacles, behind which are 
tho eyes. 2 species. 

Cenia, Aider and Hancock. 

Type, 0. Cocksii, PI. XIII., Pig. 21. 

Etymology, cenia, Palmouth. 

Synonym ? Pucola (rubra) (Quoy). 

• Order Dermirbranchiata, Quatref. {PtUi-brancMata, A. and H.) M. Quatre- 
fages erroneously described the Elysiada as wanting both heart and blo^-yessels, like 
the Asoidian zoophytes ; with tliem he associated the family JEolida, which he described 
as having a heart and arteries, but no veins, their office being performed by lacunse of 
the areolar tissue. In both families the product of digestion {chyle) was supposed to 
be aerated in the gastric ramifications, by the direct influence of the surroxmding 
water. To this group, which has been since abandoned, he applied the PhUbm- 
ter (da {fhldbe, a vein, entera, the intestines). 

Q 2 



340 


MANUAL OF THE MOLLUSCA. 


AnxTml limaciform, back elevated, bead slightly angulated, 
bearing two linear dorsal tentacles, with eyes at tbeir outer 
bases behind. 

Limapontia, Johnston. 

Typc^ L. nigra, PI. XIII., Fig. 22. 

Synonyms^ Chalidis, Qu. Pontolimax, Cr. 

Animal minute, leech-like; head truncated in front, with 
arched lateral ridges on which are the eyes ; foot linear, 

Dutrihution^ Norway, England, and France, between half- 
tide and high-water, feeding on Conferva^ in the spring and 
summer; spawn in small pear-shaped masses, eaeh with 60- 
150 eggs; fry with a transparent nautiloid shell, closed by an 
operculum. 

Phodope, Kolliker, 1847. 

Example^ E. Veranii. 

Animal minute, similar to Limapontia ? worm-shaped, rather 
convex above, flat beneath ; without mantle, gills, or tentacles. 
Upon alg 80 , Messina. 

OEDEE lY.— NUCLEOBEANCHIATA. Bl.* 

The present order consists entirely of pelagic animals, which 
swim at the surface, instead of creeping on the bod of the sea. 
Their rank and affinities entitle them to the first place in the 
class ; but their extremely aberrant form, and unusual mode of 
progression, have caused us to postpone their description till 
after that of the ordinary and typical yastcropoda. 

There are two families of nucleobranchiate molluscs; the 
firolas and carinariaSy with large bodies and small or no shells, 
and the Atlanta s, which can retire into their shells and close 
them with an operculum. Both animal and shell are sym- 
metrical, or nearly so • the nucleus of the shell is minute and 
dextrally spiral. 

The nucleobranchs swim rapidly by the vigorous movements 
of their fin-like tails, or by a fan-shaped ventral fin; and 
adhere to sea-weed by a small sucker placed on the margin of 
the latter. Mr. Huxley has shown that these organs repre- 
sent the three essential parts of the foot in the most highly- 
developed sea-snails. The sucker represents the central part of 
the foot, or creeping disk {meso^podium) of the snail and whelk; 
the Ventral fin is homologous with the anterior division of the 

* So called because the respiratoiy and digestive organs form a sort of nuclexis oo 
(lie posterior part of the beck. See Fig. 141, s, 6, and PI. XIV„ Fig. 24. 
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foot {pro-podium) y which is very distinct in Natica (p. 235), and 
in Harpa and Oliva; but is only marked by a groove in 
Paludina and Dolium (Fig. 87). The terminal fin (or tail o! 
Carinaria)t which carries the operculum of AtlantUy is the 
equivalent of the operculigerous lobe {meta-podium) of the ordi- 
nary gasteropods, such as Strombus (Fig. 76). 

The abdomen, or visceral mass, is small, whilst the anterior 
part of tho body (or cephalo-thcrax, M. Edwards) is enormously 
developed. Tho proboscis is largo and cylindrical, and the 
tongue armed with recurved spines. Tho alimentary canal of 
Firola is bent up at a right angle posteriorly on the dorsal side ; 
in Atlanta it is recurved, and ends in the branchial chamber. 
The heart is proso-hranchiatey although in Firola tho auricle is 
rather above than in front of tho ventricle, owing to the small 
amount of the dorsal fiexure. 

The nucleobranchs, and es23ecially those without shells, 
“ afford the most complete ocular demonstration of the truth 
of Milne Edwards’s views with regard to the nature of tho cir- 
culation in the mollusca. Their transparency allows tho blood- 
corpuscles to be seen floating in the general cavity of the body 
— between the viscera and tho outer integument — and drifting 
backwards to tho heart ; having reached tho wall of tho auricle 
they make their way through its meshes as they best can, 
sometimes getting entangled therein, if the force of the heart 
has become feeble. From the auriclo they may be followed 
to tho ventricle, and thence to tho aorta and pedal artery, 
through whose open ends they pour into the tissues of the head 
and fin.” (Huxley.) 

Such delicate and transparent creatures would hardly seem to 
need any special breathing-organ, and, in fact, it is present or 
absent in species of the same genus, and even in specimens of 
the same species. Carinaria has fully-formed branchise; in 
Atlanta they are sometimes distinct, and wanting in others ; in 
Firoloides they are only indicated by a ciliated sub-spiral band. 
The larvte are furnished with a shell, and with ciliated vela, 
(Gegenbaur.) 

The nucleobranchs are dicecious ; some individuals (of Firola) 
have a leaf-like appendage, others a long slender egg-tube 
depending from the oviduct, and regularly annulated.* The 
larvae are furnished with a shell and with ciliated vela, (Gegen- 
baur.) 

The nervous system is remarkable for the wide separation of 

* We can only call to mind one other example of a segmented organ in the mcUusca, 
vi/., the penniform styles of Teredo Inpalmulata, 
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the centres. The buccal ganglia are situated considerably in 
front of the cephalic, and the pedal ganglia are far behind, so 
that the commissures which unite them are nearly parallel with 
the oesophagus. The branchial ganglia are at the posterior 
extremity of the body, as in the bivalves. The eyes are hour- 
glass shaped, and very perfectly organised; the auditory 
vesicles are placed behind, and connected with the cephalic 
ganglia, they each contain a round otolito, which sometimes 
seems to oscillate. (Huxley.) 

Family I.— FmoLiDJG. 

Animal elongated, cylindrical, translucent, furnished with a 
ventral fin, and a tail-fin used in swimming ; gill exposed on 
the posterior part of the back, or covered by a small hyaline 
shell. Mouth with a circular lip ; lingual membrane with few 
rows of teeth; central teeth transversely elongated, with 3 
recurved cusps ; laterals 3 on each side, the first a transverse 
plate with a hooked apex, 2 and 3 sickle-shaped. * 

Fieola, Poron and Lesueur. 

TypCj F. Ooronata, Forsk. Mediterranean. 

Synonym^ Pterotrachaoa, Forsk. 

Animal fusiform, elongated, with a long, slender, proboscidi- 
form head ; fin narrowed at the base, furnished with a small 
sucker ; tail elongated, keeled, sometimes pinnate ; nucleus 
prominent; branchial processes numerous, conical, slender; 
tentacles 4, short and conical ; eyes black and distinct, protected 
by a rudimentary eyelid ; lingual ribbon oblong. The female 
firolce have a long moniliforni oviduct. Anops Peroniiy 
D’Orbigny, described and figured as having no head (!), was 
probably a mutilated Firola, “ Such specimens are very 
common, and seem just as lively as the rest.’* (Huxley.) 

Distribution^ 14 species. Atlantic, MecUterranean, Pacific. 

Bub-genus. Firoloides, Lesueur. ( Cerophora, D’Orbigny). F. 
Dosmarestii, Los. Body cylindrical ; head tapering, furnished 
with two slender tentacles ; nucleus at the posterior extremity 
of the body, with or without small branchial filaments ; egg- 
tube regularly annulatod ; tail-fin small and slender, ventral 
fin without a sucker. Distribution^ 6 species. Atlantic ; Medi- 
terranean. 

* The genns Sagitta^ Q. and a., scmetimeB referred to this family, is an arlioulato 
animal. (Huxley.) 
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Oabikabia, Lamaxok. 



Etymology^ carina, a keel (or keeled vessel). 

Type, 0. cymbium, Desk. = 0. cristatus, L., Fig. 141, PI. 
XIV., Fig. 19. 

Shell byalino, symmetncal, limpet-shaped, with a posterior 
sub-spiral apex and a fimbriated dorsal keel • nucleus minute, 
dextrally spiral. 

Animal largo, translucent, granulated; head thick, cylin- 
drical; lingual ribbon triangular, teeth increasing rapidly in 
size, from the front backwards ; tentacles long and slender, eyes 
near their base ; ventral fin rounded, broadly attached, with a 
small marginal sucker ; tail large, laterally compressed ; nucleus 
pedunculated, covered by the shell, gills numerous, pinnate, 
projecting from beneath the shell. 

Distribution^ 8 species. Mediterranean and warmer parts of 
the Atlantic and Indian Oceans. They food on small AcalephoSy 
and probably on the pteropoda ; Mr. Wilton found in the 
stomach of a Carinaria two fragments of quartz rock, weighing 
together nearly 3 grains. 

Fossily 1 species. Miocene. Turin. 

Caediapoda, D’Orbigny. 

Examplcy 0. placenta, PL XIV., Fig. 20. 

Etymology, cardia, heart, pous, foot. 

Synonym, Oarinaroides, Eyd. and Souleyet. 

Animal like Carinaria, 

Distribution, 5 species. Atlantic. 

Shell minute, cartilaginous ; peristome expanded and bi-lobed 
in front, enveloping the spire behind. 

Family II.— ATLAirriDjE. 

Animal fumislied with a well-developed shell, into which it 
« Fig. 141. p, proboscis ; t, tentacles ; b, branchiss ; », shell ; f, foot ; d, dise. 
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can retire ; gills contained in a dorsal mantle cayity ; lingua] 
tootli similar to Carinaria, 

Shell symmetrical, discoidal, sometimes closed by an oper- 
culum, 

Atlantta, Lesueur. 

Type, A. Peronii, PL XIV., Pigs. 21-23. 

Synonym, ateira, Escb. 

Shell minute, glassy, compressed and prominently keeled; 
nucleus dextrally spiral; aperture narrow, deeply notched at 
tlio keel ; operculum ovate, pointed, lamellar, with a minute, 
apical, dextrally spiral nucleus. 

Animal 3-lobed ; bead large, sub-cylindrical ; tentacles 
conical, with conspicuous eyes behind them; ventral fin 
flattened, fan- shaped, furnished with a small fringed sucker; 
tail pointed, operculigcrous. 

Biatrihution, 18 species. Warmer parts of the Atlantic, 
Canary Islands. 

8ub~genua» Oxygyrua, Benson. Synonyms, Ladas, Cantraine ; 
Helico-phlegma, D’Orbigny. 0. Keraudrenii, PL XIII., Pigs. 
24, 25. Shell milky, narrowly umbilicated on both sides ; 
nucleus not visible ; back rounded, keeled only near the aper- 
ture ; body whorl, near the aperture, and keel eartilaginous ; 
no apertural slit; operculum trigonal, lamellar. 4 species. 
Atlantic, Mediterranean. 

Tlie Atl-anta was discovered by Lamanon, who supposed it to 
be the living analogue of the Ammonite. The operculum of 
Oxygyrua (PL XIII., Pig. 25) is singularly like the Trigonellitea 
(p. 182) ; that of Atlanta (Pig. 22) is the only example of a 
dextral operculum to a dextral shell (p, 207). 

POECELLIA, Leveille. 

Example, P. Puzosi, PL XIV., Pig. 29. 

Shell discoidal, many-whorled ; whorls keeled or coronated ; 
nucleus spiral ; aperture with a narrow dorsal slit. 

Foaail, 10 species. Upper Silurian — Trias. Britain, Bel- 
gium. 

Bellekophon, Montfort. 

Example, B. bi-carinatus, L5v. PL XTV., Pig. 27. 

Synonym, Euphemus, M‘Coy. 

Shell S 3 mimetrically convoluted, globular, or discoidal, strong, 
few-whorled ; whorls often sculptured ; dorsally keeled ; aper- 
ture sinuated and deeply notched on the dorsal side. 
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Fossil f 128 species. Lower Silurian — Garb. Nortb America, 
Europe, Australia, India, The name Bucania was given by 
Hall to the species with exposed whorls ; in B. expansus, PI. 
XrV., Fig. 28, the aperture of the adult shell is much expanded, 
and the dorsal slit filled up. (Salter.) 

Bdlerophina, B’Orbigny (not Forbes), is founded on the 
Nautilus minutus, Sby. PI. XIV., Fig. 26, a small globular 
shell, spirally striated, and devoid of se^ta. It is found in the 
gault of England and France. 

Cyetolites, Conrad. 

Type, C. ornatus, PI. XIV., Fig. 30. 

Etymology, Jcurtos, curved, lithos, stone. 

Shell thin, symmetrical, horn-shaped or discoidal, with whorls 
more or less separate, keeled, and sculptured. 

Fossil, 13 species. Lower Silurian— Garb. North America, 
Europe. 

? Ecculiomphalus (Bucklandi), Portlock, PI. XIV,, Fig. 31. 
Lower Silurian, Britain, United States. Shell thin, curved, or 
discoidal with few widely separate whorls, slightly unsym- 
motrical, keeled. 



Fig. 142. Maclurea Logani (Salter), Z. Silurian, Canada. 


PMacltjeea, Lesueur. 

Named after William Maclure, the first American geologist. 

Shell discoidal, few-whorled, longitudinally grooved at the 
back, and slightly rugose with lines of growth; dextral side 
convex, deeply and narrowly perforated ; left side flat, exposing 
the inner whorls ; operculum sinistrally sub- spiral, solid with 
two internal projections (^ t), one of them beneath the nucleus, 
very thick and rugose. 

Fossil, 5 species. Lower Silurian. North America ; Scotland 
(Ayrshire, M‘Coy). 

This singular shell abounds in the “Chazy’* limestone of 
the United States and Canada; sections of it may be seen 
even in the pavement of New York ; but specimens are very 
difficult to obtain. We are indebted to Sir W. E. Logan, 
of the Geological Survey, Canada, for the opportunity of 

Q 3 
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examining a large series of silicified specimens, and of figuring 
a perfect sliell, witli its operculum in $iiu. It has more the 
aspect of a bivalve, such as Requienia Lonadalii (PI. XYIIL, 
Pig. 12) than of a spiral univalve, but has no hinge. Many of 
the specimens are overgrown with a zoophyte, generally on the 
convex side only, rarely on both sides. 

The Maclurca has been described as sinistral ; but its oper- 
culum is that of a dextral shell; so that the spire must be 
regarded as deeply sunk and the umbilicus expanded, as in 
certain species of planorhis; unless it is a case conversely 
parallel to Atlanta^ in which both shell and operculum have 
dextral nuclei. The affinities of Maclurea can only be deter- 
mined by careful examination and comparison with allied, but 
less abnormal forms, associated with it in the oldest fossiliferous 
rocks; its relation to Ruomphahis (p. 267) is not supported by 
the evidence of Sir W. Logan’s specimens. 


CLASS III.— PTEROPODA. 

This little group consists of animals whose entire life is 
passed in the open sea, far away from any shelter, save what is 
afforded by the floating gulf- weed, and whose organisation is 
specially adapted to that sphere of existence. In appearance 
and habits they strikingly resemble the fry of the ordinary sea- 
snails, swimming like them by the vigorous flapping of a pair 
of fins. To the naturalist ashore they are almost unknown ; 
but the voyager on the great ocean meets with them where 
there is little else to arrest his attention, and marvels at their 
delicate fonns and almost incredible numbers. They swarm 
in the tropics, and no loss in Arctic seas, where by their 
mjTiads the water is discoloured for leagues. (Scoresby.) They 
are seen swimming at the surface in the heat of the day, as well 
as in the cool of the evening. Some of the larger kinds have 
prehensile tentacles, and their mouths armed with lingual tef th, 
BO that, fragile as they are, they probably feed upon f3till 
smaller and feebler creatures (o.g. entomoatrcLca). In liigh 
latitudes they are the principal food of the whale, and of many 
sea-birds. Their shells are rarely drifted on shore, but abound 
in the fine sediment brought up by the dredge from great 
depths. A few species occur in the tertiary strata of England 
and the Continent ; in the older rocks they are unknown, unless 
some comparatively gigantic forms {conularia and theca) have 
been rightly referred to this order. 
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In Btructure, the Pteropoda are most nearly related to the 
marine univalves, but much inferior to them. Their nervous 
ganglia are concentrated into a mass helow the oesophagus ; they 
have auditory vesicles, containing otolites ; and are sensible of 
light and heat, and probably of odours, although at most they 
possess very imperfect eyes and tentacles. The true foot is 
small or obsolete ; in cleodora it is combined with the fins, but 
in Clio it is sufficiently distinct, and consists of two elements ; 
in Spinalis the posterior portion of the foot supports an oper- 
culum. The fins are developed from the sides of the mouth or 
neck, and are the equivalents of the side-lappets {epipodia) of 
the sea-snails. The mouth of Pncumodermon is furnished with 
two tentacles supporting miniature suckers ; these organs have 
been compared with the dorsal arms of the cuttle-fishes, but it 
is doubtful whether their nature is the same.* A more certain 
point of resemblance is the ventral flexure of the alimentary 
canal, which teiminates on the under surface, near the right 
side of the neck. The ptoropods have a muscular gizzard, armed 
with gastric teeth ; a liver ; a pyloric coecum ; and a contractile 
renal organ opening into the cavity of the mantle. The heart 
consists of an auricle and a ventricle, and is essentially opistho- 
branchiatey although sometimes affected by the general flexure 
of the body. The venous system is extremely incomplete. The 
respiratory organ, which is little more than a ciliated surfacCy is 
either situated at the extremity of the body and unprotected by 
a mantle, or included in a branchial chamber with an opening 
in front. The shell, when present, is symmetrical, glassy, and 
translucent, consisting of a dorsal and a ventral plate united, 
with an anterior opening for the head, lateral slits for long fili- 
form processes of the mantle, and terminated behind in one or 
three points ; in other cases it is conical, or spirally coiled or 
closed by a spiral operculum. The sexes are united, and the 
orifices situated on the right side of the neck. According to 
Vogt, the embryo Pteropod has deciduous vela^ like the sea- 
snails, before the proper locomotive organs are developed. 
(Huxley.) 

Prom this it would appear that while the Pteropoda present 
some analogical resemblances to the Cephalopoday and perma- 
nently represent the larval stage of the sea-sn^s, they are 
developed on a type sufficiently peculiar to entitle them to rank 

• Hie figtires of Eydoux and Soulejet represent them as being supplied with nervei 
hoODt the cephalic ganglia; whereas the arms of the catae-llsh, and all other parts oc 
nn> di <l c ftdon w of the foot in the mottasGOy derire their nerves from the pedal ganglia, 
(BuiWy.) 
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as a distinct group ; not indeed of equal value with the Gastero- 
foda, but with one of its orders. 

This group, the lowest of the univalve or encephalous orders, 
makes no approach towards the bivalves or acephala, i’orskahl 
and Lamarck indeed compared Hyalcea with Terehratula; but 
they made the ventral plate of one answer to the dorsal valve of 
the other, and the anterior cephalic orifice of the pteropodcus 
shell correspond with the jaoaterior, byssal foramen of the 
bivalve I 

Section A. — ^Thecosomata, B1.* 

Animal furnished with an external shell; head indistinct; 
foot and tentacles rudimentary, combined with the fins ; mouth 
situated in a cavity formed by the union of the locomotive 
organs ; respiratory organ contained within a mantle cavity. 

Family I. — ^Hyaleid-s:. 

Shell straight or curved, globular or needle-shaped, sym- 
metrical. 

Animal with two large fins, attached by a columellar muscle 
passing from the apex of the shell to the base of the fins; body 
enclosed in a mantle ; gill represented by a transversely plaited 
and ciliated surface, within the mantle cavity, on the ventral 
side ; lingual teeth (of Hyalea) 1.1.1, each with a strong recurved 
hiok. 

Hyalea, Lamarck 


Etymology f liyaUos, glassy. 

Synonym^ Cavolina, Giocni, not Brug. 

Type, II. tridentata, Fig. 143. PI. XIY., Fig. 32. 

Shell globular, translucent ; dorsal plate lather flat, produced 
into a hood; aperture contracted, with a slit on each side; 

posterior extremity tridentate. In 
H. trispinosa {Diacria, Gray) the 
lateral slits open into the cervical 
aperture. 

Animal with long appendages to the 
mantle, passing thi’ough the lateral 
slits of the shell ; tentacles indistinct ; 
fins united by a semicircular ventral 
lobe, the equivalent of the posterior 
Fig. 143. H. tridentata. element of the foot. 

Diatribution, 19 specie^. Atlantic, Mediterranean, TTirlin-n 
Ocean. 

Fomli 5 species. Miocene—. Sicily, Turin, Dax. 

* Thtkt, % ca*6, aomot a body ; seTeral of the genera bave no shells. 
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Cleodora, Pefon and Lesueur. 

Synonyms j Clio, L. (part) not Muller. Balantinm, Leach MS. 

Type, C. pyramidata, PI. XIV., Pig. 33. 

Shell pyramidal, three-sided, striated transyersoly ; ventral 
side flat, dorsal keeled ; aperture simple, triangular, with the 
angles produced ; apex acute. 

Animal with rudimentary eyes ; tentacles obsolete ; mantle- 
margin with a siphonal (?) process ; fins ample, united ventrally 
by a rounded lobe ; lingual teeth 1.1.1. The transverse bars of 
the gills, the heart, and other organs are visible through the 
pellucid shell. In (7. curvata and pellucida {Pleuropus, Esch.) 
the mantle is furnished with two long filaments on each side. 

Distribution, 12 species. Atlantic, Mediterranean, Indian 
Ocean, Pacific, Cape Horn. 

Fossil, 4 species. Miocene — . Britain. ((7. infundibulum, 
Crag.) 

Sub-genus, Cmc/s, Bang. (Sty liola, Lesueur.) C. aciculata, 
PI. XIV., Pig. 34. Slender, conical, pointed, straight, or curved. 
Pins rather narrow, truncate, with small tentacles projecting 
from their dorsal edges, and rudiments of the mesopodium on 
their surface ; mantle-margin with a spiral process on the left 
side. M, Bang states that he has seen these pteropods clustering 
round floating seaweed. 

Distribution, 6 species (like Cleodora), 

CuviERiA, Bang.* 

Dedicated to Baron Cuvier. 

Type, C. columnella, Bang, PI. XIV., Pig. 35. 

Shell cylindrical, transparent; aperture simple, transversely 
ovate ; apex acute in the young, afterwards partitioned off, and 
usually deciduous. 

Animal with simple narrow fins, united ventrally by two small 
lobes ; lingual teeth 1.1.1. 

Distribution, 4 species. Atlantic, India, Australia. 

Fossil, 1 species. (C. astesana, Bang.) Pliocene, Turin. 

Sub-genus, Vdginella, Daud. V. depressa, PI. XIV., Pig. 36. 
Shell oblong, with a pointed apex ; aperture contracted, trans- 
verse. Fossil, 4 species. Miocene. Bordeaux, Turin. 

Theca, Morris. 1845. 

Type, T. lanceolata. 

* Under the name of ** triptere,*’ MM. Quoy and Gainiard described the fragment 
•f a pteropjd, since ascertained to have been a Cuvieria. 
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Synmyms^ Creseis, Forbes.* Pugiunculus, Barr. 

Shell straight, conical, tapering to a point, back flattened, 
aperture trigonal. Length, 1-8 inches. 

-PoflsiZ, 40 species. Pala30zoic. North America, Britain, New 
South Wales. ? Permian. 

Ptehotiieca, Salter. 

Type^ P, transversa, Portlock. 3 species, Lower Silurian ; 
Ireland, Wales, Canada. 

SIM bi-lobed, transversely oval, with a dorsal keel projecting 
slightly at each end ; ventral plate small triangular. 

? CoNULARiA, Miller. 

Etymology^ conulust a little cone. 

Type, C. quadrisulcata, Fig. 144. 

Shell four-sided, straight, and tapering, the angles 
grooved, sides striated transversely, apex partitioned 
off. 

Fossil, 40 species. Silurian — Garb. North America, 
Europe, Australia. 

Suh-genus. Coleoprion (gracilis), Sandberger ; 
Devonian. Germany. Shell round, tapering, sides 
obliquely striated, striae alternating along the dorsal 
line. 

Eurybia, Bang. 1827.^* 

Etymology, Euryhia, a sea-nymph. 

Synonym, Theceurj^bia, Bronn. 

Example, E. Gaudichaudi, PI. XIV., Fig. 37 (after Huxley), 

Animal globular ; fins narrow, truncated, and notched at the 
ends, united ventrally by a small lobe (metapodium) ; mouth 
with two elongated tentacles, behind which are minute eye- 
peduncles and a two-lobed rudimentary foot {rnesopodium) ; body 
enclosed in a cartilaginous integument, with a cleft in front, 
into which the locomotive organs can be retracted. Lingual 
teeth, 1.0.1. 

The animal has no proper gill, but Mr. Huxley has observed 
two ciliated circles surrounding the body, as in the larva of 
IMeumodermon, 

Distribution, 4 species. Atlantic and Pacific. 

Sub^genus, Psyche, Bang. (Halopsyche, Bronn.) P. globulosa, 

» Creseis Sedgwicki, Forbes, is an ortboceras with very thin septa, belonging to the 
same group with {CmtUaria) teres, Sby. TentaevUites, SchL is annellidoas. (Salter.) 

t Caxtwniferous limestone, Brit. Bel^nm. 

I This name had been prerioiuly employed for four different genera of plants nad 
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PL XrV. , Fig. , 38. Animal globular, with two simple oval fins. 
Dietrlbutiont 1 species. Off Newfoundland 

Cymbitlia, Peron and Losueur, 

Etymology i diminutive of cymba^ a boat. 

Type^ 0. proboscidea, PI. XIV., Fig. 39 (after Adams). 

Shell cartilaginous, slipper-shaped, pointed in front, trun- 
cated posteriorly ; aperture elongated, ventral. 

Animal with large rounded fins connected vontrally by an 
elongated lobe ; mouth furnished with minute tentacles; lingual 
teeth 1.1.1 ; stomach muscular, armed with two sharp plates. 

Distribution^ 3 species. Atlantic, Mediterranean, Indian 
Ocean. 

Tiedemannia, Chiaje. 

Type, T. Neapolitana, PI. XIV., Fig. It). 

Named after Fr. Tiedemann. 

Animal naked, transparent, fins united, forming a large 
rounded disk ; mouth central ; tentacles elongated, connate ; 
eye-tubercles minute. Larva shell-bearing. 

Distribution, 3 species. Mediterranean, Australia. 

Family II. — ^LiMA0iNn).a3. 

Shell minute, spiral, sometimes operculate. 

Animal with fins attached to the sides of the mouth, and 
united ventrally by an operculigerous lobe ; mantle-cavity 
opening dorsally ; excretory orifices on the right side. 

The shells of the true limacinidee are sinistral, by which they 
may be known from the fry of Atlanta, Carinaria, and most 
other Gasteropoda. 

Limacina, Cuvier 

Etymology, limacina, snail-like. 

Synonym, Spiratella, Bl. 

Example, L. antarctica (drawn by Dr. Joseph Hooker), 
PI. XIV., Fig. 41. 

Shell sub-globose, sinistrally spiral, umbilicated; whorls 
transversely striated ; umbilicus margined ; no operculum. 

Animal with expanded fins, notched on their ventral margins ; 
operculum lobe divided ; lingual teeth 1.1.1. 

Distribution, 2 species. Arctic and Antarctic Seas; gro- 
garious. 

Spirialis, Eydoux and Souleyet. 

EoKvmple, S. bulimoides, PI. XIV., Fig. 42. 
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Synonyms^ Heterofusus, Pleming. Heliconoidee, D’Orblgny. 
Peracle, Forbes. Seaea, Pb. / 

Shell minute, hyaline, sinistrally spiral, globose or turreted, 
smooth or reticulated; operculum thin, glassy, semilunar, 
slightly spiral, with a central muscular scar. 

Ain’mfl with narrow, simple fins, united by a simple, trans- 
verse operculigerous lobe ; mouth central, with prominent lips. 

Disiributioriy 12 species. Greenland and Norway to Cape 
Horn, Indian Ocean, Pacific. 


? CnELETiiopis, Forbes. 

Etyiiiolofjy^ chtle^ a claw, and tropis^ a keel. 

Synonym^ Sinusigera, D’Orbigny. 

Type, 0. Iluxleyi, PL XIV., Fig. 43. 

Shell dextrally spiral, imperforate, double-keeled ; nucleus 
sinistral ; aperture channelled in front ; peristome thickened, 
roflocted, with two claw-liko lobes. 

Animal gregarious in the open sea. 

The species comprised in this and the following genus are 
young gastcropods. (See pp. 212, 225.) 

Distribution, 2 species. South America and South-east 
Australia. 


Another minute spiral shell may be noticed here ; — 
Macgilliyrayia, Forbes. 

Named after its discoverer, the naturalist to H.M.S. Rattle- 
make, 

Type, M. pelagica, PI. XIV., Fig. 44. 

Shell minute, dextrally spiral, globular, imperforate, thin, 
horny, translucent ; spire obtuse ; aperture oblong, entire ; 
peristome thin, incomplete ; operculum thin, homy, concentric, 
nucleus sub-external. 

Animal with 4 long tentacles, mantle with a siphonal process ; 
foot expanded, truncated in front, furnished with a float after the 
manner of lanthina ; lingual dentition closely resembling 
Jeffreysia. 

Distribution, 3 species. Taken in the towing-net off Capo 
Byron, East coast of Australia, 15 miles from shore, floating, 
and appai-ontly gregarious. ( J. Macgillivray.) Mindoro, North 
Atlantic. (Adams.) 
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SECXiojf B.— Gymnosomata, B1. 

naked, without mantle or shell; head distinct; Cns 
attached to the sides of the neck ; gill indistinct. 

Family III.— Cuid^. 

Body fusiform ; head with tentacles often supporting suckers ; 
foot small, but distinct, consistiug of a central and posterior 
lobe ; heart opistho-hranchiate; excretory orifices distant, on the 
right side; lingual teeth (in Clio) 12.1.12, central wide, denti- 
culated, uncini strongly hooked and recurved. 

Clio (L.),* Muller. 

Etymology, Clio, a sea-nymph. 

Synonym, Clione, Pallas. 

Type, C. borealis, PI. XIV., Fig. 45. (C. caudata, L., pari.) 

Head with 2 eye tubercles and 2 simple tentacula; mouth 
with lateral lobes, each supporting 3 conical retractile processes, 
furnished with numerous microscopic suckers ; fins ovate ; foot 
lobed. In swimming, the Clio brings the ends of its fins almost 
in contact, first above and then below. (Scoresby.) 

Distribution, 4 species. Arctic and Antarctic Seas, Norway, 
India. 

Sub-genus ? Cliodita (fusiformis), Quoy and Gaimard. Head 
supported on a narrow neck ; tentacles indistinct. 4 species. 
Cape, Amboyna. 

Pneumodekmon, Cuvier. 

Etymology, Pneumon, lung (or gill), derma, skin. 

Type, P. violaccum, PI. XIV., Fig. 47. 

Body fusiform ; head furnished with ocular tentacles ; lingual 
teeth 4.0.4 ; mouth covered by a largo hood supporting two 
small, simple, and two large acetabuhlerous tentacles, suckers 
numerous, pedicillato, neck rather contracted; fins rounded; 
foot oval, with a pointed posterior lobe; excretory orifice 
situated near the posterior extremity of the body, which has 
small branchial processes, and a minute rudimentary shell 

• This name was employed by Linnaus for all the Pteropoda then known; his 
definition is most suited to the “ northern olio,” probably the only species with which 
he was personally acquainted. The first species enumerated in the Syst. Nat. is 
C. caudata, and reference is made to an indeterminable figure in Brown’s Jamaica, , 
and to Marten’s account of the Spitzbergen mollusc (C. borealis). In cases like this 
the rule is to adopt the practice of the next succeeding naturalist who,dcdi]-os 
limits of the group more exactly. 
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In the fry of Pnmmod&rmon the end of the body is encircled 
with ciliated bands. (Muller.) 

Distribution^ 4 species. Atlantic, India, Pacific Ocean. 

Sub^genuB ? SpongiobranchcBay D’Orbigny. S. Australis, PI. 
XIV., Fig. 46. Gill (?) forming a spongy ring at the end 
of the body ; tentacles each with 6 rather large suckers. Diatri- 
butiony 2 species. South Atlantic (Fry of Pneumodermon?), 
Trichocyclu8y Eschscholtz, T. Dumerilii, PI. XIY., Fig. 48. 
Animal without acetabuliferous tentacles ? mouth probosidi- 
form ; front of the head surrounded with a circle of cilia, and 
two others round the body. 

? Pelagia, Quoy and Gaimard. 

Etymology y PelaguSy the deep sea (not = Pelagiay Peron and 
Les.). 

TypCy P. alba, PI. XIY., Fig. 49. Ambojma. 

Animal fusiform, truncated in front, rough; neck slightly 
contracted ; fins small, fan-shaped. 

Cymodooea, D’Orbigny. 

Etymology, Kumodohe, a Nereid. 

Type, C. diaphana, PI. XIY., Fig. 60. 

Animal fusiform, truncated in front, pointed behind ; neck 
slightly contracted ; fins 2 on each side, first pair large and 
rounded, lower pair ligulate ; foot elongated ; mouth probosci- 
diform. 

Diatrihution, 1 species. Atlantic. 


CHAPTEE III. 

CLASS lY.— BEACHIOPODA, Cuvier, 1805. 

(= Order Pallio-branchiata, Blainville, Prodr. 1814.) 

The Brachiopoda are bivalve shell-fish which differ from the 
ordinary mussels, cookies, &c., in being always equal-aided, and 
never quite equivalve. Their forms are symmetrical, and so 
commonly resemble antique lamps, that they were called 
lampadea, or “ lamp-shells,” by the old naturalists (Meuschen, 
1787, Humphreys, 1797) ; the hole which in a lamp admits the 
wick serves in the lamp-shell for the passage of the pedicle by 
which it is attached to submarine objects.* 

* Tbe principal modifleations of external form presented by these shelhi are giTenin 
Plato Iff • the internal stnictore ot each genus is illustrated in the woodcuts, whidi are 
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The yalves of the Brachiopoda are respectively dorsal and 
ventral ; the ventral valve is usually largest, and has a pro- 
minent beak, by which it is attach^, or through which the 
organ of adhesion passes. It is sometimes perforated, as in the 
Terebratulidse. The dorsal, or smaller valve, is always free 
and imperforate. The valves are articulated by two curved 
teeth, developed from the margin of the ventral valve, and 
received by sockets in the other ; this hinge is so complete that 
the valves cannot be separated without injury.* A few genera 
have no hinge ; in Crania and Discina the lower valve is flat, 
the upper like a limpet; the valves of Lmgula are nearly 
equal, and have been compared to a duck’s bill. (Petiver.) 

Ventral valve. 



Fig, 146. Muscular system of Terelratula.^ 
a a, adductor>muscles ; r, cardinal-muscles; x, accessory cardinals; p, ventral 
pedicle-muscles; p\ dorsal pedicle-muscles ; z, capsular-muscles; o, moutli; v, vent: 
/, loop ; t, dental socket. 

This and several other points of difference seem to show the 
propriety of adopting the proposal made by Deshayes in 1836 
of dividing the Brachiopods into two great groups, the one 
having articulated, the other non-articulated valves. In the 
first, moreover, the valves are opened by muscles acting on the 
cardinal process of the dorsal valve, while in the latter the valves 
are opened by the pressure of the fluid in tl:;e perivisceral cavity. 
This difference is accompanied by a striking variation in the 
the same with those in Blr. Davidson's Introduction, and in the British Museum 
Catalogue. They are from original studies by the author, unless otherwise stated. 

* The largest recent Tertbratvla cannot be (^ned more than ^ot sn inch, except 
applying force. 

t WcUdhtimia Awtralitt Quoy. -f • Vrom a drawing by Albany Haacook, Esg. 
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axrangement of the muscles. The articulated group possesa an 
anal aperture ; the unarticulated none. (Hancock.)* 

The valves are both opened and closed by muscles ; those 
which open the shell {cardinales) originate on each side the 
centre of the ventral valve, and converge towards the hinge- 
margin of the free valve, behind the dental sockets, where 
there is usually a prominent cardinal process. The teeth form 
\h.Q fulcrum oil which the dorsal valve turns. The adductor 
muscles are four in number, and quite distinct in Crania and 
Diecina ; in Liiujnla the posterior pair are combined, and in 
Terehratula the four muscles are separate at their dorsal 
terminations, but united at their insertion in the centre of the 
larger valve. The pedicle is fixed by a pair of muscles (each 
doubly- attached) to the dorsal hinge-plate, and by another 
pair to the ventral valve, outside the cardinal muscles. f 
In the Terebratulidm and the other Brachiopods having 
articulated valves the muscular system consists of 3 pairs of 
muscles which act directly on the valves, and of 3 pairs which 
(jonnect the shell, and adjust it with respect to the peduncle. 
In the unarticulatod Brachiopods, such as Lingula, tho 
muscles are more complicated than in the former group ; three 
pairs of protractor muscles keep the valves together, and thus 
compensate for tho absence of the hinge and condyles, which 
help to form this function in tho articulated group ; they are so 
arranged as to co-operate in preventing any displacement of 
the valves in any direction. Hence tho term sliding-muscles 
which they have received is inappropriate, since they prevent 
any sliding action. In the Lamellibranchs the sliding of the 
valves is admirably guarded against by means of hinges with 
teeth and sockets ; in Brachiopods the same end is apparently 
obtained by means of muscles. It has, therefore, been pro- 
posed to substitute tho term adjustor for ^ro^mef or, and retractor 
for sliding as applied to these muscles. The following table 
shows the names in general use, and those proposed by Mr. 
Hancock : — 

Names in iiso. Names proposed. Homologous muscles in 

Uuaiticulated brachiopods. articulated bracliiopods. 


Ant. retractors. 
Ant. adductors. 
Post. „ 


Ant. occluBora. 
Post. „ 
Divoricators. 


Ant. occhiBors. 

Post, ooclusors. 
Accessory divaricatoif . 


* Philosophical Ti’ansoctions. 1858. 

t The muscular system of Terebraiula presents a considerable amoimt of resoni- 
blnnoe to that of Jdodiola (Fig. 214 ) ; the anterior and pc«tcrior pedal musclea nui>’ bo 
compoiciA to tho dorsal and vcntrol pedicle muscles. 
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Kauies in use. 

Cent, protractors. 
Extr. 

Post retractors. 
Capsular. 


The muscles are remarkably glistening and tcrrlinous, except 
at their expanded ends, which are soft and fleshy. They are, 
with few exceptions, non-striatod. In the posterior adductors 
of Waldh&imia transverse striations are well displayed. Their 
impressions are often deep, and always characteristic ; but diffi- 
cult of interpretation from their complexity, their change of 
position, and the occasional suppression of some and combina- 
tion of others.* There may be considerable changes in arrange- 
ment of muscles without any important change in the internal 
structure. Thus in Waldheimia cranium there are six muscular 
impressions in the dorsal valve ; in W. austrnUs there are only 
four, the other two muscles being attached to the hinge-plate, 
not to the valve. The valve and hinge-plate are never found 
together, and it is, therefore, probable that in the fossil species, 
the shells of which are found without hinge-plates, the muscles 
may have been arranged as in W* cranium. 

On separating the valves of a recent Terchratuhy the diges- 
tive organs and muscles are seen to occupy only a very small 
space near the beak of the shell, partitioned ofi* from the general 
cavity by a strong membrane, in the centre of which is placed 
the animal’s mouth. The large cavity is occupied by the 
fringed arms, which have been already alluded to (p. 6) as 
the characteristic organs of the class. Their nature will be 
better understood by comparing them with the lips and labial 
tentacles of the ordinary bivalves (pp. 18, 21, and Pig. 208, p,p) ; 
they are, in fact, lateral prolongations of tlie lips supported 
on muscular stalks, and are so long as to require being folded 
or coiled up. In Rhynchonella and Lingula the arms are spiral 
and separate ; in Terebraiula and Diacina they are only spiral 
at the tips, and are united together by a membrane, so as to 
form a lobed disk. It has been conjectured that the living 
animals have the power of protruding their arms in search of 
food ; but this supposition is unlikely, since in many genera 
they are supported by a brittle skeleton of shell, while the 

• Professor King has shown tliat the compound nature of a muscular impression is 
often indicated by the mode in which the vascular markings proceed from it (as in 
Figs. 176,181) 


Names proposed. Homologous muscles in 

Unarticulated brachiopods. articulated bracliiopods 


Cent, adjustors. 
Extr. „ ) 

Post. „ 

Peduncular. 

Ant paiietals. 
Post parietals. 


Vent, adjustors. 

Dorsal „ 
Peduncular. 
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food is obtained by means of cturents created by cilia. 
Lingula may have the power of slightly extending the arms. 
The internal skeleton consists of two spiral processes in the 
Spiriferidce (Fig. 168), whilst in Terelratula and Theddium it 
takes the form of a loop, which supports the brachial mem- 
brane, but docs not strictly follow the course of the arms. The 
mode in which the arms are folded is highly characteristic of 
the genera of Brachiopoda ; the extent to which they are sup- 
ported by a calcareous skeleton is of less importance, and 
liable to bo modified by ago. That margin of the oral arms 
which answers to the lower lip of an ordinary bivalve, is 
Iringed with long filaments (cirri), as may be seen even in dry 
sijecimens of recent Terehratuloe, In some fossil examples the 
cirri themselves were supported by slender processes of shell ; * 
they cannot, therefore, be vibratile organs, but are probably 
themselves covered with microscopic cilia, like the oral ten- 
tacles of the ascidian polypes (cilio-hrachiata of Farre). The 
anterior lip and inner margin of the oral arms is plain, and 
forms a narrow gutter along which the particles collected by 
the ciliary currents may be conveyed to the mouth. The object 
of the folding of the arms is obviously to give increased surface 
for the disposition of the cirri. 

The mouth conducts by a narrow oesophagus to a simple 
stomach, which is surrounded by the large and granulated 
liver; the intestine of Lingula is reflected dorsally, slightly 
convoluted, and terminates between the mantle lobes on the 
right side (Fig. 202). In Orbicula it is reflected ventrally, and 
passes straight to the right, ending as in Lingula, In Terehra- 
tula, Rhynchonella, and probably all the articulated Brachiopoda, 
the intestine is simple and reflected ventrally, passing through 
a notch or foramen in the hinge-plate, and ending behind the 
ventral insertion of the adductor muscle (Fig. 145, v.)t 

The circulatory system is far less complex than was formerly 
supposed, and does not difier greatly from the same system in 
the Tunicata. The heart is placed on the dorsal surface of the 
stomach, and consists of a simple, unilocular, pyriform vesicle 
without any auricle. From it the blood is propelled through 

• Spirifera rostrata and Terebrattda pectunculoides, in the British Musenna. 

t The position at -which the intestine terminates in the Terebratuia and Bhyn- 
chanelltt, seems to necessitate the escape of the faeces by the umbonal opening ; in 
these extinct genera wliich have the foramen closed at eui early age, there is still an 
opening between the valves (e. g. in Uncites) which has been mistaken for a byssal 
notch. Mr. Hancock has carefully dissected several species of these genera without 
deteodng any anal aperture. Filling the intestines with injections was tried, bat no 
oatlet could be discovered. 
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four channels to the organs of reproduction and to the mantle ; 
and its flow is probably assisted by a number of subsidiary 
pulsatile vesicles situated on the main arterial trunks. It then 
courses through the plexus of lacunes in the pallial sinuses and 
lobes ; turns back through the lacunes of the parietes into the 
system of visceral lacunes. It probably enters the liver, and 
ultimately finds its way back into the heart through the 
branchio-systemic vein. There is, however, another and more 
important blood current, which traverses the whole length of 
the brachial canal, and penetrates to the extremities of the 
cirri, before it joins the current returning from the visceral 
lacunes and flows with it into the branchio-systemic vein. 
The blood which has passed through the brachial canal is 
far more highly oxygenated than the blood which has flowed 
through the pallial membranes. There seems to be strong 
evidence that the so-called arms are really the gills or respira- 
tory organs of the mollusc. They also serve to bring food 
to the creature’s mouth by tho means before noticed. The 
mantle is an accessoiy breathing-organ. It attains its highest 
development as such in Lingula ^ but even in this genus the 
brachial apparatus performs the chief part in oxygenating the 
blood. 

There is another system of canals which take their rise from 
the visceral cavity. What its function is has not been deter- 
mined ; it is not the blood system as was formerly imagined, 
and has no connection with it. The perivisceral cavity and the 
visceral lacunes which diverge from it may, it is thought, be 
homologous to the water-vascular system in Polyzoa, the 
function of which is probably to evacuate the effete nitro- 
genised products which have boon eliminated from tho blood. 
Consequently it would perform the offices both of the kidney 
and the renal organs. 

The generative organs occupy the great pallial sinuses, and 
probably both sexes are combined in one individual. In the 
articulated Brachiopods the ovaries and testes are placed in tho 
mantle; but in Lingula and Discina they occur in the peri- 
visceral chamber. The ova escape into the oviducts (regarded 
by Cuvier and others as hearts), which open externally, and 
have nothing to do with the vascular system. In Bhynchonella 
there are four oviducts, but in most, if not all the other 
Brachiopods, there are only two. In Terebratulidee they are 
divided into two portions, called the auricle and ventricle by 
Professor Owen. Mature eggs have been found in large numbers 
in the perivisceral chamber and in the oviducts. Becent 
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DiscinoB often liave minute fry attached to their ralves, and Mr, 
Suess, of Vienna, has noticed a specimen of the fossil Stringo^ 
cephaluSf which contained numerous embryo shells. 

As yet we know little respecting the development of the 
Brachiopodat but there can be no doubt that in their first stage 
they are free and able to swim about until they meet with a 
suitable position. It is probable that in the second stage they 
all adhere by a byssus, which in most instances becomes con- 
solidated, and fonns a permanent organ of attachment. Some 
of the extinct genera (o.g. Spiri/era and Strophomena) appear 
to have become free when adult, or to have fixed themselves by 
some other means. Pour genera, belonging to very distinct 
families, cement themselves to foreign objects by the substance 
of the ventral valve. 

The nervous system exhibits a state of development but little 
superior to what is found in Ascidians. No fipecial organs 
of sense have been detected. The rod si)ots in the mantle, sup- 
posed by some to bo rudimentary eyes and cars, are probably 
the glands situated at the base of the setm. 

The Lamp-shells are all natives of the sea. They are found 
hanging from the branches of corals, the imder sides of shelving 
rocks, and the cavities of other shells. Specimens obtained 
from rocky situations are frequently distorted, and those from 
stony and gravelly beds, where there is motion in the waters, 
have the beak worn, the foramen large, and the ornamental 
sculpturing of the valves less sharply finished. On clay beds, as 
in the deep clay strata, they are seldom found ; but where the 
bottom consists of calcareous mud they appear to be veiy 
abundant, mooring themselves to every hard substance on the 
sea-bed, and clustering one upon the other. 

Some of the Braclviopoda appear to attain their full growth in 
a single season, and all probably live many years after becoming 
adult. The growth of the valves takes place chiefly at the 
margin ; adult shells are more globular than the young, and 
aged specimens still more so. The shell is also thickened by the 
deposit of internal layers, which sometimes entirely fill the 
beak, and every portion of the cavity of the interior which is 
not occupied by the animal, suggesting the notion that the 
creature must have died from the plethoric exercise of the cal- 
cifying function, converting its shell into a mausoleum, like 
many of the ascidian zoophytes. 

The intimate structure of the shell of the Brachiopoda has 
been investigated by Mr. Morris, Professor Elng, and more 
recently by Dr. Carpenter; according to this last observer, 
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it consists of flattened prisms of considerable length, an*anged 
parallel to each other with great regularity, and obliquely 
to the surfaces of the shfell, the interior of which is imbricated 
by their out-crop (Fig. 146). This struc- 
ture is found only in the Rhynchonellidoe ; 
but in most — perhaps all the other 
Brachiopoda* — ^the shell is traversed by 
canals from one surface to the other, 
nearly vertically, and regularly, the dis- 
tance and size of the perforations varying 
with the species. Their external orifices 
are trumpet-shaped, the inner often very 
small ; sometimes they bifurcate towards 
the exterior, and in Crania they become aborescent. The canals 
are occupied by coecal processes of the outer mantle-layer, f 
and are covered externally by a thickening of the epidermis. 
Mr. Huxley has suggested that those coeca are analogous to 
the vascular processes by which in many ascidians the tunic 
adheres to the teat; the extent of which adhesion varies in 
closely allied genera. The large tubular spines of tho Froduc^ 
tided must have been also lined by prolongations of the mantle ; 
but their development was more probably related to the main- 
tenance of the shell in a fixed position, than to tho internal 
economy of the animal. (King.) Dr. Carpenter states that 
the shell of tho Brachiopoda generally contains less animal 
matter than other bivalyes ; but that Liacina and Lingula con- 
sist almost entirely of a horny animal substance, which is 
laminar, and penetrated by oblique tubuli of extreme minute- 
ness. Ho has also shown that there is not in these shells that 
distinction between the outer and inner layers, either in struc- 
ture or mode of growth, which prevails among the ordinary 
' bivalves ; the inner layers only differ in the minute size of tho 
perforations, and the whole thickness corresponds with the 
outer layer only in the Laniellihranchiata, The loop, or 
brachial processes, are always impunctato. Mr. Hancock’s 
researches would tend to show that these conclusions are gene- 
rally correct, but not entii’ely so. “ When the shell is dissolved 

* The fossil shells of the older rocks are so generally pseudomorphons, or partake of 
the metamorphic character of the rock itself, tliat it is diAcolt to obtain specimens in 
a state fit for microscopic examination. 

t Called the “ lining membrane of the shell,” by Dr. Carpenter. (Davidson Intr. 
Mon. Brach. ) M. Queckett states that the perforations are closed externally by diakii, 
surronnded by radiating lines, supposed to indicate the existence of vibratile cilia in 
qi6 living specimens. 
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in acid the free border [of the mantle] which projects beyond the 
marginal fold, and which is applied to the extrome edge of the 
shell, can be examined with advantage. The pallial coeca are 
then completely exposed appended to the membrane in various 
stages of development, and the spaces between them are found 
studded all overwith rather large, clear, oval, cell-like spots, which 
are arranged with considerable regularity in rows, so that those 
in the approximate rows alternate. These spots apparently 
correspond to the bases of the prismatic columns of the shell ; 
and if it be allowed that they represent spaces in which cal- 
careous granules had been accumulated, it is easy to understand 
how tho fibrous or columnar structure is formed. A succession 
of layers of such accumulated granules deposited one after the 
other would result in the peculiar shell formation of the 
Braohiopoda.** The extremities of the prisms are not visible 
on the external surface, but in the young individual of some 
species, as Terehratula caput-serpentis, there is a thin layer of 
calcareous matter, which seems to show that in some Brachio- 
pods the shell is composed of two layers of shell, having a 
dijfferent structure, as in the case of the Conchifera. 

Of all mollusca the Brachiopoda enjoy the greatest range both 
of climate, and depth, and time ; they are found in tropical 
and polar seas, in pools left by the ebbing tide, and at the 
greatest depths hitherto explored by the dredge. At present 
only 84 recent species are known ; but many more will probably 
be found in the deep sea, which these shells mostly inhabit. 
The number of living species is already greater than has been 
discovered in any secondary stratum, but the vast abundance of 
fossil specimens has made them seem mors important than the living 
types, which are still rare in the cabinets of collectors, though 
far from being so in the sea. Above 1,800 extinct species of 
Brachiopoda have been described, of which more than half are 
found in England. They are distributed throughout all the 
sedimentary rocks of marine origin from tho Cambrian strata 
upwards, and appear to have attained their maximum of specific 
development in the Silurian age.* Some species (like Atrypa 
reticularis) extend through a whole “system” of rocks, and 
abound equally in both hemispheres; others (like Spirifera 
striata) range from the Cordillera to the Ural mountains. One 
recent Terehratula {caput-serpentis) made its appearance in the 
Miocene Tertiary ; whilst others, scarcely distinguishable firom 

* The nymber of Silurian species amounta to 090 ; but these were not all living at 
one time, they were obtained from a whole series of deposits, representing a snooession 

periods. 
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it, are found in the Upper Oolite and throughout the Chalk 
Bories and London Olay.* 

Family I.— TEBEBBAxiJLiD-ffi;. 

Shell minutely punctate ; usually round or oval, smooth or 
striated ; ventral valve with a prominent beak and two curved 
hinge-teeth; dorsal valve with a depressed umbo, a promi- 
nent cardinal process between the dental sockets, and a slender 
shelly loop. 

Animal attached by a pedicle, or by the ventral valves ; oral 
arms united to each other by a membrane, variously folded ; 
sometimes spiral at their extremities.' 



Fig. 147. Terehratida vitrea, Bom. 


Terebratula, (Llhwyd.) Brug. Lamp-shell. 

Etymology^ diminutive of terehratue, perforated. 

SynonymSy Lampas, Humph. Gryphus, Muhlfeldt. Epithyris, 
Phil. 

Typesy T. maxillata, PI. XY., Pig. 1. (= Ter. minor-sub- 
rubra, Llhwyd. Anomia terebratula, L.) T. vitrea. Pig. 147. 

Shell smooth, convex; beak truncated and perforated; 
foramen circular ; deltidium of two pieces frequently blended ; 
loop very short, simple, attached by its crura to the hinge-plate 
(Pig. 147, A). 

Animal attached by a pedicle ; brachial disk tri-lobed, centre 
lobe elongated and spirally convoluted (Pig. 147, B). The 
young of T, diphya (Pygope of Link) has bi-lobed valves 
(PI. XV., Pig. 2) ; when adult the lobes unite, leaving a round 
hole through the centre of the shell. 

« The anther has to acknowledge his obligation to Mr. Davidson for the nse ol 
the notes, drawings, and specimens, assembled during the preparation of his great 
woric on the British Fossil Brachiopoda,'* printed for the PalssontQgmphical 
Society; to which work the student is referred for more (K^ions deaoriptiooe and 
^Unstrations. 

)i2 
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Distrihutionf 3 Bpecies. Mediterranean 90 — 250 fathoms on 
nuUipore mnd. (Forbes.) Vigo Bay ; Falkland Islands. 
Fosailt 126 species. Devonian — . World-wide. 

Bub-genera, TerebratuUna (caput-sorpentis), D’Orbigny. (PL 
XV., Fig. 3.) Fig. 148. Shell finely striated, anriculate, 



Fig. 148. Dorsal valve. Animal, 


doltidium usually rudimental ; foramen incomplete ; loop 
short, rendered annular in the adult by the union of the oral 
processes. Distribution, 6 species. United States, Norway, 
Cape, Japan. 10— 120 fathoms. Fossil, 22 species. Oxfordian — . 
United States. Europe. 

Waldheimia (australis), King. PI. XV., Fig. 4 (p, 5, Figs. 
5, 6), Figs. 145, 149, 150. 



Fig. 149. Dorsal valve. Fig. 160. Ventral valve. 


Fig. 140. j, cardinal process ; dental sockets ; p, hinge-plate ; s, septum ; c, crura 
of the loop ; /, reflected portion of the loop ; m, quadruple abductor-impression. 

Fig. 150. /, foramen ; d, deltidium ; t, teeth ; a, single abductor impression ; r, car- 
dinal muscles ; x, accessory muscles ; p, pedicle muscles ; v, position of the vent ; z, 
•ttaohment of pedicle-sheath. 

Shell smooth or plaited, dorsal valve frequently impressed; 
foramen complete ; loop elongated and reflected ; septum («) of 
smaller valve elongated. Distribution, 9 species. Norway, 
Java, Australia, California, Cape Horn. Low water — 100 
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fathoms. Fossil j 90 species. Carb — . South America, Europe. 
Etidesia (cardinm), King, includes 1 recent and 6 fossil species 
which are sharply plaited. T. impressa (PI. XV., Pig. 6) is 
the type of a group which has the external shape of Terebratella, 

MeganteriSy Suess, 1856. Terebratula Archiaci, Vern. Devo- 
nian, Asturias. Shell with a long, reflected, internal loop, 

Terebeatella, D’Orbigny. 

Type, T. dorsata, Gmel. (= Magel- 
lanica, Chemn.) PI. XV., Fig. 7. Fig. lol! 

Shell smooth or radiately plaited ; dorsal 
valye longitudinally impressed; hinge- 
line straight, or not much curved; beak 
with a flattened area on each side of the 
deltidium; foramen largo; deltidium in- 
complete; loop attached to the septum (s). . . , 

Animal like Terehratula ; the spiral lobe 
of the brachial disk becomes very 
diminutive in some sj^ecios, and is 
obsolete in Morrisia and 2\ Camingii. 

Distrihdion, excluding sub-genera, 

25 species. Capo Horn, Valparaiso 
(90 fathoms), New Zealand, Japan, 

Ochotsk, Spitzbergen, Labrador. 

16 species. Lias — . United Fig. 162 . Ter. /i'm;wru, Dav. 
States, Europe. In T, crenulaia and Evansii (Fig. 152) the 
dorsal septum sometimes projects so far as to touch the oppo- 
site valve, but in other examples it remains undeveloped. 
(Davidson.) 

Sub-genera, Trigonosemus (elegans), Konig. Synonyms, Del- 
thyridaea (pectiniformis), M‘Coy. Fissirostra, D’Orbigny. 
Example, T. Palissii, PI. XV., Fig. 8. Shell finely plaited, 
beak prominent, curved, with a narrow apical foramen ; cardinal 
area large, triangular; deltidium solid, flat; cardinal process 
very prominent. Distribution, 5 species. Chalk, Europe. 

Lyra (Meadi), Cumberland, Min. Con. 1816. PI. XV., Fig. 6. 
Synonyms, Terebrirostra, D’Orbigny. Ehynchora, Dalman.* 

* The name Rhynchora was given by Dalman to the Ter. costata. Wahl. — T. 
pectinata, L.) on the supposition that it was identical with Sowerby’s T, Lyra ; and 
as no specimen could be found witli a long beak, an artificial one was manufactured 
for it, of which there is a cast in the British Museum. The second species of “ Rh3m- 
ohora,” Ter. spatulaid, Wahl., has no beak whatever: in shape it is like an Argiope, 
but measures an inch each way. The ventral valve is a simple bent plate with the 
teeth at the angles ; the dorsal valve is fiat, with a very wide hinge>plate, and sockets 
at the angles, whilst a single septum projects from the centre, with portions of 
attached. 
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Shdl ornamented with rounded ribs ; beak very long, divid^I 
lengthwise internally by the dental plates; loop doubly 
attached ? Distribution^ 4 species cretaceous. Europe. Three 
species of similar form are found in the Trias of St. Cassian. 

Magas (pumila), Sby. Eig. 153. 
Shell smooth, conspicuously punc- 
tate, dorsal valve impressed, fora- 
men angular, deltidium rudimen- 
tary ; internal septum (s) prominent, 
touching the ventral v^ve ; reflected 
portions of the loop disunited (Z). 
3 species. U. Green-sand — Chalk. 
Europe. Distribtitiony 2 species. 
The recent Ter, Cumin gii, of New 
Zealand, resembles Bouchardia externally, but has the 
diverging processes of the loop as in Magas, 



Fig. 164. B. Tulipa^ Bl.* 

Bouchardia (tulipa), Davidson, Eig. 154. Beak prominent, 
with a minute apical foramen (/) ; deltidium blended with the 



Animal. ^ Fig. 155. Dorsal valve.f 

shell (d) ; apophysis anchor-shaped, the septum (s) being fur- 

* The muscular impressions in Bouchardxa have been compared with those of Ter, 
Cumirngpi, of which the animal is known. The large impressions (r) in the disk of the 
ventral valve appear to be formed by the cardinal muscles ; a, by the adductor ; j?, by 
the pedicle muscles. 

t Fig. 165. e, loop ; /, pedicle notch ; o, the ovaries. From the originals in Mr. 
Davidson's collection ; magnified ten diameters. 



Fig. 153. M, Pumila.^ 

New Zealand; Canaries. 
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nished witli two short lamellce. Distribution^ 3 species. Brasil^ 
13 fathoms. New Zealand, South Australia. 

Morriaia (anomioides, Scacchi), Davidson. Pig. 155. Shell 
minute, conspicuously punctate; foramen large, encroaching 
equally on both valves ; hinge area small, straight ; loop not 
reflected, attached to a small forked process in the centre of the 
valve. Animal with sigmoid arms, destitute of spiral termina- 
tions; cirri in pairs. Diatribution^ 3 species. Mediterranean. 
95 fathoms. (Forbes.) Foaail, 4 species. Chalk — . Europe. 



Fig. 156. Dorsal valve with ammal.-|- Fig. 167. Dorsal valve. 

Krauaaia (rubra), Dav. Cape. Fig. 157. K. Lamarckiana, 
Dav. Australia. Fig. 156. transversely oblong ; hinge- 

line nearly straight; beak truncated, laterally keeled; area 
flat; foramen large, deltidium rudimentary; dorsal valve 
longitudinally impressed, furnished inside with a forked pro- 
cess rising nearly centrally from the septum ; interior often 
strongly tuberculated. The apophysis is sometimes a little 
branched, indicating a tendency towards the form it attains in 
Fig. 158. Animal with rather small oral arms, the spiral lobe 
veiy diminutive. Diatrihution, 6 species. South Africa, Sydney, 
New Zealand ; low water to 120 fathoms. 



Animal. Fig. 153. Dorsal valve. 


?Megerlia (truncata). King, 1850. PI. XV., Fig. 9. Fig. 
158. Loop trebly attached ; to the hinge-plate by its crura, and 
to the septum by processes from the diverging and reflected 
portions of the loop. Diatribution, 3 species. Mediterranean, 
Philippines. These species belong to the same natural group 
with Krauaaia, Foaail, 7 species. Chalk — . 


HANITAL OF THE MOILT7SCA.] 


m 

? Kingena (lima), Dav. Cretaceous, Europe, Ghiadalolipet 
Valves spinulose ; loop trebly attached. 

t 



Fig. 159. Ter. {Kingend) linia^ (after Davidson.) 

dental iockcts ; y, cardinal process ; c, cnira ; rf, diverging processes of loop , r, re- 
flected portion ; e, tliird attachment of loop ; s, dorsal septum. 

P Ismenia (pectuuculus), King. Coral rag, Europe. Valves 
ornamented with corresponding ribs ; loop trebly attached. 

P Waltonia (Valencieanei), Dav., New Zealand. Perhaps 
the fry of Ter. ruhicunday with the I’eflected part of the loop 
wanting. 

Zellania (Davidsoni), Moore, 1855. [Etymology y ZellOy a lady^s 
name P) Shell minute, orthi-form ; texture fibrous ; hinge- 
area short, foramen angular, encroaching on both valves ; interior 
of dorsal valve as in Thecidiumy with a single central septum 
and broad margin. Fossil. Lias — Great Oolite. 3 species. 
Britain. 


Fig. 160. Argiope decoUata. ^ Fig. 161. A. Nenpolitanay Sc.* f- 

Aegiope, Eudes Deslongchamps. 

Etymology y ArgiopCy a nymph. 

Synonymy Megathyris, D’Orbigny. 

TypOy A. decollata, PI. XV., Fig. 10. Fig. 160, 162. 

BheU minute, transversely oblong or semi-ovate, smooth or 
* Aiterior of dorsal valves magnifled, from the originals in Coll. Davidson. 
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w ith oon’osponding ribs ; binge-line wide and straight, with a 
iiaiTow area to each valve; foramen large, deltidium rudi- 
mentary ; interior of dorsal valve with one or more prominent, 
-marginal septa ; loop two or four-lobed, adhering to the 
septa, and more or less confluent with the valve 



Fig. 162. A. decoUatn, ; dorsal valve with the animal, from a specimen dredged 
l>y Professor Forbes in the JEgcan. The oral aperture is seen in the centre of tlie 
disk. 


Animal with oral arms, folded into two or four lobes, united 
by membrane, forming a brachial disk fringed with long cirri; 
mantle extending to the margins of the valves, closely adherent. 

Dutrihution, 5 species. North Britain, Madeira, Canaries, 
Mediterranean. 30 — 105 fathoms. 

Fossil, 19 species. Oolite—, Europe. 




Fig. 163. T. radians. Fig. 164. T. Mediterraneum.* f 

Thecidium, Defrance. 

Etymology, TheJeidion, a small pouch. 

Type, T. radians, PL XV., Fig. 11. 

Shell small, thick, punctate, attached by the beak ; hinge- 
* Dorsal valve with the animal, magntfled. Coll. Davidson. 

e3 
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area (A) fiat ; deltidium (cQ triangular, indistinct ; dxyrsal valve 
(Fig. 163) rounded, depressed; interior with, a broad granulated 
margin; cardinal process prominent, between the dental sockets ; 

oral processes united, forming a 
bridge over the small and deep 
visceral cavity; disk grooved for 
the reception of the loop, the 
grooves separated by branches from 
a central septum ; loop often un- 
symmetrical, lobed, and united more 
or less intimately with the sides of 
the grooves ; ventral valve (Fig. 165) 
deeply excavated, hinge- teeth pro- 
minent; cavities for the adductor 
(rt) and pedicle muscles (p) small ; 
disk occupied by two large smooth 
impressions of the cardinal muscles, 
bordered by a vascular line. 

Animal (Fig. 164) wdth elongated 
oral aims, folded on themselves and fringed with long cirri ; 
mantle extending to the margin of the valves and closely ad- 
herent ; epidermis distinct. 

T. radians is the only unattached species, it is supposed to be 
fixed by a pedicle when young. (D’Orbigny.) 



Fig. 1G5. T. radiiuw. -f, 



Dorsal valve. Fig. 160. Profile.* 

a. adductor ; c, crura ; /, loop ; cardinal process ; p, hinge-plate ; s, dorsal septum ; 
V s, ventral septum ; t, dental sockets. 

T. hieroffli/phtcum, PI. XV., Fig. 12, has a very complicated 
* The loop (^hich was discovered hy Professor King) has a distinct suture in tho 
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interior ; whilst in several others there are but two brachial 
lobes. The Liassic species form the subject of a monograph by 
M. Eudes Deslongchamps ; they are often minute, and attached 
in numbers to sea-urchins, corals, and terebratulae. 

Distribution^ 1 species. Mediterranean. 

Fossil y 34 species. Trias — . Europe. 

P STEiNaocEPHALUS, Defrance. 

Etymology y Strinx {stringos)^ an owl, cepliaUy the head.* 

Typey S. Burtini, PI. XV., Eig. 13. Figs. 166, 167. Devonian, 
Europe. 

Shell punctate; sub-orbicular, with a prominent beak; ventral 
valve with a longitudinal septum {v s) in the middle ; hinge- 
area distinct ; foramen large and angular in 
the young shell, gradually surrounded by 
the deltidium, and rendered small and oval 
in tho adult; deltidium composed of three 
elements ; teeth prominent ; dorsal valve 
depressed, cardinal process {j) very promi- rig. i67.t 
nent, sometimes touching the opposite valve, its extremity 
forked to receive the ventral septum [v s ) ; hinge-plate [p) sup- 
porting a shelly loop, after the manner of Argiope, 

Family II. — Sphhfeeilje. 

Shell furnished internally with two calcareous spiral processes 
{apophyses) directed outwards towards the sides of the shell, and 
destined for the support of the oral arms, which must have 
been fixed immovably; the spiral lamellse are sometimes 
spinulose, indicating the existence of rigid cirri, especially on 
the front of the whorls; valves articulated by teeth and 
sockets. 



SPiRiEEitA, Sowerby. 

Typey S. striata, Sby., Fig. 168. 

SynonymSy Trigonotreta. Konig. Choristites, Fischer. Del- 
thyris, Dalman. Martinia, &c., M‘Coy. 

middle ; the dotted lines proceeding from its inner edge are added from a drawing by 
M. Suesa, and represent what he ’s as shelly processes for supporting a meui- 
branous disk. They may be porUuiu- oi spirals, whose outer whorls are confluent. 

* Internal casts of ^oductus gigantetis are called “ owl-heads ” by quarrymen in 
the North of Eng and.' (Sowerby.) 

t Fig. 167. Young shell, magnifled four diameters; A, hinge area; b, deltidium; 
Pt pseudo-deltidium. 
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Shell impunotate,* transversely oval or elongated, tri-lobed^ 
beaked, bi-convex, with a dorsal ridge and ventral furrow; 
hinge-line wide and straight ; area moderate, striated across ; 
foramen angular, open in the young, afterwards progressively 



Doraol valve. Fig. 15S. Ventral valve. 


closed ; ventral valve with prominent hinge-teeth, and a central 
muscular scar, consisting of the single adductor flanked by two 
cardinal impressions ; dorsal valve with a small cardinal process, 
a divided hinge-plate, and two conical spires directed outwards 
and nearly filling the cavity of the shell ; crura united by an 
oral loop. The shell and spires are sometimes silicified in lime- 
stone, and may be developed by means of acid. In S. mosqmnsis 
the dental plates are prolonged nearly to the front of the ventral 
valve. 

Distrihutiony 220 species. Lower Silurian — Trias. Arctic 
America — Chili, Falkland Islands, Europe, China, Thibet, 
Australia, Tasmania. In China these and other fossils are used 
as medicine. 

Suh-genera, Spiriferinay D’Orbigny. S. Walcotti, PI. XV., 
Eig. 14. Shell punctate, external surface spinulosc ; foramen 
covered by a pseudo-deltidium ; interior of ventral valve with a 
prominent septum, rising from the adductor scar. Distrihution y 
29 species. Carb. — Lower Oolites. Britain, France, Germany, 
South America. 

Cyrtiay Dalman. C. exporrecta, PI. XV., Fig. 15. Shell 
impunctate, pyi'amidal, beak prominent, area equiangular, 
deltidium with a small tubular foramen. Fossil y 10 species. 
Silurian — ^Trias. Europe. In (7. huchii, heterodytay calceolay 
&o., the shell is punctate. 

Sueasia (imbricata), Eudes Deslongchamps, 1855. (Dedicated 
to M. Suess). Shell like Spiri/era; texture fibrous; hinge area 
wide as the shell j foramen deltoid; large valve with two 
cardinal septa, and a prominent central septum, supporting a 
little plate ; small valve with a tri-lobed cardinal process, and 

* Professor King attributes this to metamorphism ; 5. Demor/ti, Bouch., from the 
DeTonlan limestone, is punctate. (Carpenter.) 
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a broad 4 -partite hinge-plate, with processes from the outer 
angles of the dental sockets ; crura of the spires united by a 
transverse band supporting a small process. Fossil^ 2 species. 
Upper Lias, Normandy. 

ArarRis, M'Coy. 

Etymology^ a, without, thurisy a door* (i.e. deltidium). 

Synonymsy Spirigora, D’Orbigny. Cleiothyris, King (not 
Phil.). 

TypeSy A. concentrica, Buch. A. Roissyi, Pigs. 169, 170. 
A. lamellosa, PI. Xy.,Fig. 16. 

Shell impunctate, transversely oval, or sub-orbicular, bi- 
convex, smooth, or ornamented with squamose lines of growth, 
sometimes developed into wing-like expansions (Fig. 170t); 



Fig. 169. Interior of dorsal valve. Fig, 170. Specimen with fringe. 


hinge-line curved, area obsolete, foramen round, truncating the 
beak, deltidium obsolete ; hinge-plate of dorsal valve with four 
muscular cavities, perforated by a small round foramen, and 
supporting a small complicated loop (?) between the spires; 
spires directed outwards, crura united by a prominent oral 
loop. 

The foramen in the hinge- plate occupies the situation of the 
notch through which the intestine passes in the recent Rhyn- 
chonelloe ; in A. concentrica a slender curved tube is sometimes 
attached to the foramen, beneath the hinge-plate. A. tumida 
has the hinge-plate merely grooved, and the byssal foramen is 
angular. 

Fossily about 70 species. Silurian— Lias. North and South 
America and Europe. 


* SonuBtimes employed, incorrtctlyy in the sense of a door-toe^ or for men. 
t The spnriouB genus Actinoconckus (M‘Coy) was founded on this character ; witwiliir 
expansions are formed by species of Atrypuy CamarophoriUj and Producta, 
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8nh-genua? Meriata^ Sness. Ter. scalprum, Rcemer. (A. 

cassidea, Quenst. Sp. plebeia, Ph.) Silurian 
— Devonian. Europe. Shell impunctate, 
dental plates (v) and dorsal septum (d) sup- 
ported by arched plates (“ shoe-lifter ” 
processes, of King) which readily detach, 
leaving cavities (as in Eig. 171) ; spiral arms 
have been observed in all the species. 

Betzia, King. 

Dedicated to the distinguished Swedish naturalist, Eetzius. 

Type^ Ter. Adrieni, Ycrn. 

Example^ B. serpentina. Garb. L., Belgium, Eig. 172. 

Shell punctate, terebratula-shapod ; beak truncated by a 
round foramen, rendered complete by a distinct deltidium; 
hinge- area small, triangular, sharply defined; interior with 
diverging shelly spires. 

Fossil^ about 50 species. Silurian — Trias. South America, 
United States, Europe. 

Professor Eling first pointed out the existence of calcareous 
spires in several Terehratulce of the older rocks, and others have 
been discovered by MM. Quenstedt, De Koninck, and Barrande. 
In form they resemble Terchratulina, Eudesiay and Lyra, 



Fig. 171. Kerista. 



Fig. 1 73. Retzta serpentina, D. K. 



Uncites, Defrance. 

Type^ U. gryphus, PI. XV., Eig. 17. Eig. 173. 

Fossil, Devonian. Europe. 

Shell impunctate; oval, bi-convex, with a long incurved 
beak ; foramen apical, closed at an early age ; deltidium large, 
concave ; spiral processes directed outwards ; no hinge-area. 

The large, concave deltidium of Undtes so much resembles 
the channel formed by the dental plates of Pentamerw, that 
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Dalman mistook tke shell for a member of that genus. The 
discovery of internal spires, by Professor Beyrich, shows that it 
only differs from Retzia in being impunctate and destitute of 
hinge-area. Some of the specimens have corresponding depres- 
sions in the sides of the valves (Fig. 173, ^), forming pouches 
which do not communicate with the interior. 


Family III. — ^Bhynchonellidje. 

Bhell impunctate, oblong, or trigonal, beaked ; hinge-line 
curved; no area; valves articulated, convex, often sharply 
plaited; foramen beneath the beak, usually completed by a 



Fig. 174. Dorsal valvo with tlic animal ; rr, adductor muscles ; t, intestine, ’ 

Fig. ITf). R. psittacea, interiors, s, septum ; /, foramen ; d, dcltidium ; teeth; t\ 
Bockets ; c, oral lamellse ; a, adductor impreseions ; r, cardinal ; p, pedicle muscles ; o, 
ovarian spaces. 


deltidium, sometimes concealed; hinge-teeth supported by 
dental plates; hinge-plate deeply divided, supporting oral 
lamellee, rarely provided with spiral processes ; muscular im- 
pressions grouped as in Terebrahcla ; vascular impressions 
consisting of two principal trunks in each valve, narrow, 
dichotomising, angular, the principal posterior branches inclos- 
ing ovarian s;)ace8. 

Animal (of Rhynchonella) with elongated spiral arms, directed 
inwards, towards the concavity of the dorsal valve ; alimentary 
canal terminating behind the insertion of the adductor in the 
ventral valve ; mantle not adhering, its margin fringed wit a a 
few short setse. 


Ehynchoitella, Fischer. 

Synonyms, Hypothyris, Phil. Hemithyris (psittacea;, 
D’Orbigny. Acanthoth^s (spinosa), P’Orbigny. Cyclothyri^ 
(latissima), M‘Coy. Trigonella (part), Fischer (not L. nor Da 
Oosta). 
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TypcSi R. acuta, PL XV., Fig. 18; farcillata, Fig. 19; 
spinosa, Fig. 20; acuminata, Fig. 176; nigricans, Fig. 174; 
peittacea. Fig. 175 (p. 5, Fig. 4). 



V’’entral asi'oct. 



Umbonal aspect. 


Fiff. 176. Rh. acuminata, internal casts. 

Fig. 176. Umbonal aspect, with the dorsal valve above (Coll. Professor King). 
Ventral aspect (Coll. Professor Morris). A, adductor; R, cardinal; P, pedicle; V, 
vascular ; 0, ovarian impressions. 


Shell trigonal, acutely beaked, usually plaited ; dorsal valv^ 
elevated in front, depressed at the sides; ventral valve flattened, 
or hollowed along the centre, hinge-plates supporting two slender 
curved lamellj© ; dental plates diverging. 

The foramen is at first only an angular notch in the hinge- 
lino of the ventral valve, but the growth of the deltidium usually 
renders it complete in the adult shell ; in the cretaceous species 
it is tubular. In R, acuminata and many other palaeozoic 
examples, the beak is so closely incurved as to allow no space 
for a pedicle. Both the recent Rhynchondloi are black ; R. octo~ 
plicata of the Chalk sometimes retains six dark spots. 

Distribution^ 4 species. R. psittacea^ Labrador (low water r), 
Hudson’s Bay (100 fathoms), Melville Island, Sitka, Icy Sea. 
R. nigricans. New Zealand, 19 fathoms. 

Fossil, 332 species. Lower Silurian — . North and South 
America, Europe, Thibet, China. 

Suh-gencra, ? Poramhonites, Pander. P. cequirostris, Schl. 
Shell impunctate ; surface minutely pitted; each valve with a 
minute hinge- area and indications of two septa; foramen 
angular, usually concealed. Distribution, 8 species. Lower 
Silurian. Russia and Portugal. 

Camarophoria, King. T. crumena, Martin (sp.). Figs. 177, 
178. Ventral valve with converging dental plates {d) supported 
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on a low septal ridge («) ; dorsal valve with a prominent septum 
(«) supporting a spoon-shaped central process (v) ; oral lamellae 
long and slender (o). Poramen angular, cardhial process dis- 
tinct (y). Foasily 9 species. Caro. — Permian (Magnesian lime- 
stone.) Germany and England. 




Fig. 177. Internal cast.* 


Fig. 178. Section. 


Pentamerus, Soworhy. 

Etymology y ])entamereSy 5-partito. 

Synonymy Gypidia (conchydium), Dalman. 

Typey P. Knightii, PI. XV., Pig. 22. Pig. 179. 

Shell impunctate, ovate, ventricoso, with a large incuiwed 
beak; valves usually plaited; foramen angular; no area or 
deltidium ; dental plates (d) converging, trough-like, supported 
on a prominent septum (s) ; dorsal valve with two contiguous 



longitudinal septa (a a) opposed to iho plates of the other 
valve. 

Oral lameUse have been detected by Mn Salter in P. liratua ; 

• Ventral aide of cast, showing the V-shaped cavity of the dental plates, and the 
Impressicns of branchial veins, accompanied by arteries (after King), 
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in P. P hreviroatns (Devonian, Newton) tlie dorsal valve has a 
long trough-like process supported by a single low septum. 

Fossil^ 62 species. Upper Silurian — Devonian. Arctic 
America, United States, Europe. 

The relations of the animal to the shell in such a species as 
P. Knightii can only be inferred by comparison with other 
species in which the internal plates are less developed, and with 
other genera, such as Cyrtia and Camarophoria. In Eig. 179, 
the small central chamber (v) must have been occupied by the 
digestive organs, the large lateral spaces {d «) by the spiral 
arms ; it is doubtful whether any muscles were attached to these 
plates; in Poramhoniiea the adductor impression is situated 
beyond the point to which the dental plates converge, and in 
Camarophoria the muscular impressions occupy the same position 
as in RliynchoneUa* 

Atrtpa, Dalman. 

Synonyms^ Cleiothyris, Phillips. Spirigerina, D’Orbigny.* 
nipparionyx, Yanuxem. 

Typcy A. reticularis, PI. XT., Pig. 21. Pigs. 180, 181. 



Fig. ISO, Dorsal valve. Fig. 181. Ventral valve ; interioiti. 

p, hinge-plate; a, impressions of adductor muscle; e, cardinal muscle ; pedicle 
muscle ; o, ovarian sinus ; dy deltidium. 

Shell impunctate ; oval, usually plaited and ornamented with 
squamose lines of growth; dorsal valve gibbose; ventral 
depressed in front ; beak small, often closely incurved ; foramen 
round, sometimes completed by a deltidium, often concealed ; 
dorsal valve with a divided hinge-plate, supporting two broad 
spirally coiled lamellae ; spires vertical, closely appressed, and 

* The term Atri/pay (or, without, trxipay foramen) is objectionable, like all Dalmon’a 
names ; but M. D'Orbigny has made no improvement by pro^iosing Spirigerinot in 
addition to Spiiifera, Spirigera, and Spiriferina 
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directed towards the centre of the valve ; teeth and impreBsions 
like Rhynchonella* 

The shells of this genns differ from RhyncJioneUa chiefly in 
the calcification of the oral supports, a character of uncertain 
value. 

Fossil, 21 species. Lower Silurian — ^Trias. America (Wel- 
lington Channel I Falkland Islands), Europe, Thibet. 

Anoploiheca lamellosa, E. Sandberger, 1856, Devonian, Ehine, 
is a species of Atrypa. 

Family TV. — C 

Shell transversely oblong, depressed, rarely foraminated ; 
hinge-line wide and straight; beaks inconspicuous; valves 
plano-convex, or concavo-convex, each with a hinge-area (^) 
notched in the centre ; ventral valve with prominent teeth (^) ; 
muscular impressions occupying a saucer-shaped cavity with a 
raised margin ; adductor (a) central ; cardinal and pedicle 
impressions (r) conjoined, lateral, fan-like; dorsal valve with a 
tooth-like cardinal process between two curved brachial pro- 
cesses (c) ; adductor impression (a) quadruple ; vascular impres- 
sions consisting of six principal trunks in the dorsal valve, two 
in the ventral, the external branches turned outwards and back- 
wards inclosing wide ovarian spaces (o). Indications have been 



Dorsal valve.t Ventral valve. 

Fig. 183. Orthis striatvla. Devonian, Eifel. 


observed, in several genera, of horizontally-coiled spiral arms ; 
the space between the valves is often very small. The shell- 
structure is punctate, except in a few instances, where the 
original texture is probably obliterated. 

• The names of the families are formed from those of the typical genera, by iub 
Btitating uUe for the last syllable of the genitive case. 

t From tt specimen presented by M. De Koninck to the British Museum; internal 
casta of this fossil were called hysterolites by old authors. 
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Ohthis, Dalman. 

Etymology^ orthos^ straight. 

Type^ 0. rustica, PL XV., Fig. 23. 

Synonyms^ Dicoelosia (biloba), King. Platystrophia (biforata), 
King. Gonambonites (inflexa), Pander. Orthambonites (calli- 
gramma), Pander. 

Shell transversely oblong, radiately striated or plaited, bi- 
convex, hinge-line narrower than the shell, cardinal process 
simple, brachial processes tooth-like, prominent and curved. 

154 species. Lower Silurian — Carb. Arctic America, 
United States, South America, Falkland Islands, Europe," 
Thibet. 

? Suh-genera. Orthialnay D’Orbigny. O. anomahi, Schl. 
Fig. 183. Synonyms, Pronites (ascendens) and Ilemipronites, 
Pander. Shell impunctate ? widest at 
the hinge-line ; cardinal notch closed, 
byssal notch [fissure) covered by a 
convex pseudo-deltidium, sometimes 
perforated by a small round foramen. 
Fossil, Lower Silurian, Europe. 

0. pciargonatus (Streptorhynchus, 
King), from the Magnesian limestone, 
0. senilis, Carb. limestone, and some 
Devonian species, have the beak twisted, as if it had been 
attached ; there is no foramen. 

STHonioMENA, Blaiuville . * 

Etymology, strophos, bent, mcne, crescent 

Examples, S. rhomboidalis, PI. XV., Fig. 24. (=:Productus 
depressus, Sby.) 

Synonyms, Leptoena (rugosa), Dalman. Leptagonia, M*Coy. 
Enteletes, Fischer. 

Shell semicircular, widest at the hinge-line, concavo-convex, 
depressed, radiately striated ; area double ; ventral valve with 
an angular notch, progressively covered by a convex pseudo- 
deltidium ; umbo depressed, rarely (?) perforated, in young 
shells, by a minute foramen (Fig. 184, c) ; muscular depressions 
4, central pair narrow, formed by the adductor; external pair 
(m) fan-like, left by the cardinal and pedicle muscles ; dorsal 

• The name Strophomena (rugosa) was originally given by Kafinesque to some un- 
known or imaginary fossil; it has, however, been adopted both in America and 
Europe for the gi-oup tj^pifled by S. cUtemata md planumbona. 
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valve witli a bi-lobed cardinal process, between tbe dental 
sockets, and four depressions for tbe adductor muscles. 



Ventral valve. Fig. 184. Dorsal valve. 

Intel ior of S. rhomboidalis, var. annloga^ Carb. limestone (after King). 
e, foramen ; f, teeth ; o, ovarian spaces ; fe, brachial pits ? 


There are no apparent brachial processes in the dorsal valve 
of Strophomena^ and it is possible that the spiral arms may have 
been supported at some point near the centre of the shell (b) as 
in Productus ; S. rliomboidalis occasionally exhibits traces of 
spiral arms, in the ventral valve. 

S. latusima^ 13ouch., has plain 
areas, like Calccola. 

The valves of the Strophomcnas 
are nearly flat until they approach 
their full growth, they then bend 
abruptly to one side ; the dorsal 
valve becomes concave in S, alter- 
nata and rliomboidalis^ whilst in 

8, planumbona and euqhivha it « 

, ^ . Fig. 18.5. Lerdatia, 

becomes convex; these distmc- Ungo-area. ; v, ventral ; b. interior 

tions are not even sub-generic. of dorsal valve. 

129 species. Lower Silurian — Carb. North America, 
Europe, Thibet. 

S. demissaf Oonr. (Stropheodonta, Hall), S. Putertrii, and 
several other species have a denticulated hinge-line. 

Sub-genera ? Leptoena (part), Dalman. L. transversalis, 
Fig. 185. (Plectambonites, Pander.) Valves regularly curved; 
dorsal concave, thickened, muscular impressions elongated. 
Fo88i 7, 41 species. Lower Silurian — Lias. North America and 
Europe. The lias Leptoenas resemble Thecidia internally ; they 
are free shells, with sometimes a minute foramen at the apex of 
the triangular deltidium ; L, liassina^ PI. XV. , Fig. 25. 

Koninckia, Suess. Producta Leonhardi, Wissm. (P. alpina^ 
Schl.), Fig. 186. Trias, St. Cassian. orbicular, concavo- 

convex, smooth ; valves articulated ? closely appressed ; ventral 
valve convex, dorsal concave ; beak incurved, no hinge-area 
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nor foramen P interior of each, valve furrowed by two spiral lines 
of four volutions, directed inwards, and crossing the vascular 
impressions ; umbo with three diverging ridges. , The small 


Fig. 186. Produetusf Leonhardi, 

spiral cavities, once occupied by the anns, and now filled with 
spar, may bo seen in specimens with both valves, by holding 
them to the light. M. Suess, of Vienna, states that ho has found 
traces of very slender spiral lamellae occupying the furrows. This 
curious little shell most resembles the^Triassic Leptcena duhia 
(Productus), Munster [=Orania Murchisonii Klipst!). 

Dayidsonia, Bouchard. 

Dedicated to the author of the Monograph of British Fossil 
Brachiopoda. 

Type, D. VerneuiH, Bouchard. Fig. 187. Devonian, Eifol. 


Dorsal valve. Fig. 187. Ventral valve.^- 

8hdl solid, attached by outer surface of the ventral valve to 
rocks, shells, and corals ; valves plain, articulated ; ventral 
valve with a wide area {h ) ; foramen angular, covered by a 
convex deltidium {d ) ; disk occupied by two conical elevations, 
obscurely grooved by a spiral furrow of 6-6 volutions ; dorsal 
valve with two shallow lateral cavities ; vascular impressions 
consisting of two principal sub-marginal trunks, in each • 

* A, translucent specimen; B, interior of dorsal valve. 
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with diverging branches; cardinal and adductor impressions 
distinct. The furrowed cones undoubtedly indicate the existence 
of spiral arms, similar to those of Atrypa (Fig. 180), but desti- 
tute of calcified supports. The upper valve sometimes exhibits 
markings derived from the surface on which the shell has grown. 
The mantle-lobes seem to have continued depositing shell 
until the internal cavity was reduced to the smallest possible 
limit. 

Fosaily 3 species. Devonian — Trias. 


Dorsal valve Fig. 188. Ventral valve. 

Caxceola, Lamarck. 

Etymology y calceola, a slipper. 

Type, 0. sandalina. Pi. XV., Fig. 26. Fig. 188. 

Shell thick, triangular ; valves plain, not articulated ; ventral 
valve pyramidal ; area large, fiat, triangular, with an obscure 
central line ; hinge-line straight, crenulated, dorsal valve fiat, 
semicircular, with a narrow area (7i), a small cardinal process 
(y), and two lateral groups of small apophysary (?) ridges {h ) ; 
internal surface punctate-striate. 

Fossil, Devonian, Eifel, Britain. 

The supposed Carboniferous species [Hypodema, D.K.) is, per- 
haps, related to Fileopsis, Calceola is shaped like Cyrtia, and 
its hinge-area resembles that of some Strophomenas. 

Family V. — ^PBODUcriDiE. 

Shell concavo-convex, with a straight hinge-line; valves 
rarely articulated by teeth ; closely appressed, furnished with 
tubular spines ; ventral valve convex ; dorsal concave ; internal 
surface dotted with conspicuous, funnel-shaped punctures; 
dorsal valve with a prominent cardinal process ; brachial pro- 
cesses (?) sub-central ; vascular markings lateral, broad, aviil 
simple ; adductor impressions dendritic, separated by a narrow 
central ridge ; ventral valve with a slightly notched hinge -line; 




Fig. 189. Produdus giganteus^ ^ Caib. limestone. 

A, interior of doraal valve ; B, interior of ventral valve, ■with the ■ambo removed ; 
C, ideal section of both valves; D, hinge-line of A ; j, cardinal process ; a, adductor; 
r, cardinal muscles; b, oral processes?; hollows occuiucd by tlie spiral arms; r, 
vascular impressions ; A, hinge-area. 

Pbodtjctus, Sowerby. 

Types, P. giganteus, Martin. =Anomia pmlucta, Martin. 

Examples, P. borridus, PI. XY., Pig. 2Y. P. proboscideus, 
PI. XV., Pig. 28. 

Shell free, auricnlate, beak large and rounded ; spines scat- 
tered ; binge-area in eacb valve linear, indistinct ; no binge- 
teetb; cardinal process lobed, striated; vascular impressions 
simple, curved ; ventral valve deep, with two rounded or sub- 
spiral cavities in front. These sbolls may bave been attached 
by a pedicle when young, the impressions of the pedicle-muscle 
blending with those of the binge-muscles (c) in the ventral 
valve. A few species appear to bave been permanently fixed. 
P, striatvLS is irregular in its growth, elongated and tapering 
towards the beak, and occurs in numbers packed closely together, 
P, proboscideus seems to bave lived habitually in cavities, or 
half-buried in mud, as suggested by M. D’Orbigny ; its ventral 
valve is prolonged several inches beyond the other, and has its 
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edges tolled together and united, forming a large permanently 
open tube for the brachial currents. The large spines are mort 
usually situated on the ears of the ventral valve, and may havo 
served to moor the shell ; being tubular they were permanently 
susceptible of growth and repair. Although edentulous, the 
dorsal valve must havo turned on its long hinge-line with as 
much precision as in those genera which are regularly articulated 
by teeth. 

Fcasil^ 81 species. Devonian — Permian. North and South 
America, Europe, Spitzbergen, Thibet, Australia. 



Exterior. Fig. 190. Interior. 


Suh~ge7iu$, Helmersen. A. Wangenheimii, Yom., 

Fig. 190. Permian, Eusssia; Garb. Shell like Products; 
ventral valvo with a large flat triangular hinge-area (h), with a 
nOTow convex pseudo-deltidium fd) in the centre ; beak a little 
distorted, ^as if attached when young; dorsal valve slightly 
convex near the umbo ; interior as in Froductvs \ 


Strophalosia, King. 


Example, S. Cancrini, Do Yem., Fig. 
191. 

Synonym, Orthothrix, Geinitz. 

Shell attached by the umbo of the 
ventral valve ; sub-quadrate ; covered 
with long slender spines ; valves arti- 
culated, dorsal moderately concave, 
ventral convex, each with a small area; 
fissure covered; vascular impressions 
coiijoiuod, reniform. 

Fossil, 8 species. Devonian — Garb. 
Bvaopo, Himalaya (Gerard), 


rig= 191 5. Cttncrtn* 
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Chonetes, Fisclier. 

Example^ 0. striatella, PI. XV., Fig. 29. 

Etymohgy^ chont^ a cup. 

Shell transversely oblong, with a wide and straight hinge-line ; 
area double; valves radiately striated, articulated; hinge-margin 
of ventral valve with a series of tubular spines; fissure covered; 
interior pimctate-striate ; vascular impressions (v) very small. 
(Davidson.) 

Foaail, 47 species. Silurian — Carboniferous. Europe, North 
America, Falkland Islands. 



Family YI. — ^CEANiADiE. 

orbicular, calcareous, hinge-less ; attached by the um,bo, 
or whole breadth of the ventral valve, rarely free ; dorsal valve 
limpet-like; interior of each valve with a broad granulated 
border ; disk with four large muscular impressions, and digiteted 
vascular impressions ; structure punctate. 

Animal with free spiral arms, directed towards the concavity 
of the dorsal valve, and supported by a nose-like prominence in 
the middle of the lower valve ; mantle extending to the edges 
of the valves, and closely adhering; its margins plain. 
(Fig. 195.) 


Crania, Eetzius. 

Etymology, hraneia, capitate. 

Type, Anomia craniolaris, L'. 

Examples, C. Ignabergensis, PI. XY., Fig. 30. C. anomala, 
Figs, 193—195. 

Synonyms, Criopus, Poli. Orbicula (anomala), Cuvier, 
a*0. Norvegica, Lam. 

* Interiors of two Gionetes, from Neliou and the Eifel, efter Davidaon; a, 
ddduoter I e, cardinals. 
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Shell smooth or radiately striated ; umbo of dorsal valve sub- 
central ; of ventral valve sub-central, marginal, or prominent 
and cap-like, with an obscure triangular area traversed by a 
central line. 

The large muscular impressions of the attached valve are 



Fig. 190. Ventral vulve. Fi;;. 194. Dorsal valve. 

Crania anomdlaf Muller. ^ Zetland. 

ff, anterior adductors ; a\ posterior adductors ; c, posterior adjustors ; c’, cardinal 
muscle ; r, o, central and external adjustors. 


sometimes convex, in other species deeply excavated; those of 
the upper valve are usually convex, but in (7. Parmensis the 
anterior (central) pair are developed as prominent diverging 
apophyses. In C. tripartita^ Munster, the nasal process divides 
the fixed valve into three cells.* 

C. Ignahergeneia is equivalve, and either quite free or very 
slightly attached. C. anomala is gregarious on rocks and stones 
in deep water, both in the North Sea and Mediterranean (40 — 90 
fathoms, living; 150 fathoms, dead; Forbes); the animal is 
orange-coloured, and its labial arms are thick, fringed with 
ciri’i, and disposed in a few horizontal gyrations (Fig. 195). 

Distributiony 5 species. Spitzbergen, Britain, Mediterranean, 
India, New South Wales. — 150 fathoms. 

Foaaily 37 species. Lower Silurian — . Europe 
(7. aritiquiaaimay Eichw. (Pseudo-crania, M‘Coy), is free, and 
has the internal border of the valves smooth ; the branchial 
impressions blend in front. Spondyloholua craniolariSy M‘Coy, 
is a small and obscure fossil, from the Lower Silurian shale of 
Builth. The upper valve appears to have been like Crania-y the 
lower to have had a small grooved beak, with blunt, tOoth-liko 
processes at the hinge-line. 

« M. Quenstedt has placed tbe Oolitic Croniaa in Siphonarial 
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Family VII.— DiscmroiB. 

Shell attached by a pedicle, passing through a foramen in the 
ventral valve; valves not articulated ; minutely punctate. 




Fig. 195. Crania* Fig. 196. Discina.\ 

Animal with a highly vasculaT mantle, fringed with long 
horny setse ; oral arms curved backwards, returning upon them- 
selves, and ending in small spires directed downwards, towards 
the ventral valve. 


Discina, Lamarck. 

SynonymBj Orbicula, Sby. (not Cuvier J). Orbiculoidea 

(elliptica), D’Orbigny. Schizotreta, Kutorga. 

TypeSy D. lamoUoBa, PI. XV., Fig. 31. (=rD. ostreoides, 
Lamarck.) 

Shell orbicular, horny ; upper valve limpet-like, smooth or 
concentrically lamellose, apex behind the centre ; lower valve 
flat or conical, with a sunk and perforated disk on the posterior 
side ; interior polished ; lower valve with a central prominence 
in front of the foramen. 

Animal transparent ; mantle lobes distinct all round ; labial 
folds united, not extensile, ; alimentary canal simple, bent upon 
itself ventrally, and terminating between the mantle-lobes on 
the right side. There are four distinct adductor muscles as in 

* Ponal valve, ^th the animal, seen by removing the mantle. 

t The animal as seen on the removal of part of the lower mantle-lobe ; the extremities 
of the labial arms are displaced forwards, in order to show their spiral terminations : 
« is the expanded surface of the pedicle; the mouth is concealed by the overhanging 
cirri. The mantle-fringe is not represented. 

} The Orbicula of Cuvier was tlie Patella anomala^ MUll (■« Crania), as pointed out 
by Hr. Ftoming, in the ** History of British Animals,” 1828. 
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Crania; and tliree pair of adjustor muscles for keeping tho 
valves opposed to eacli other. Some of theso are probably 
inserted in the pedicle. The oral cirri are extremely tender and 
flexible, contrasting with th, stiff and brittle setco of the mantle, 



F ij. 197. Dorsal. Fig. 19S. Ventral lobe. 

Discina lamcllosat Brod. -f- 

w, umbo ; /, foramen ; disk ; a, anterior adductors ; a\ po&terior adductors ; 
c, c\ central and posterior adjustors ; r, external adj’ustors. The mantle-fringe not 
represented in Fig. 198. 

which are themselves setose like the bristles of certain annelides 
{e,g. the sea-mouso, Aphrodite), The relation of the animal to 
the perforate and imperforate valves is shown to bo the same a.s 
in Terelratulay by the labial fringe ; but the only process which 
can possibly have afforded support to the oral aims is developed 
from the centre of the ventral valve, as in Crania, Baron 
Ryckholt has represented a Devonian fossil from Belgium, with 
a fringed border; but if this shell is the Crania obsoleta of 
Goldfuss, the fringe must belong to the shell, and not to the 
mantle. 

Distribution, 10 species. West Ainca, Malacca, Peru, and 
Panama. 

Fossil, 64 species. Silurian — . Europe, United States, 

Falkland Islands. 

In some species the valves are equally convex, and the 
foramen occupies the end of a narrow groove. 

Sub-genus, Tre^natis, Sharpe. (=Orbicella, D’Orbigny.) 
T, terminalis, Emmons. Valves convex, superficially punctate; 
dorsal valve with a thickened hmgo-margin (and three diverg** 
ing plates, indicated on casts.—Sharpe). Fossil, 14 species. 
Lower and Upper Silurian. North America and Europe. 
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SipnoNOTEETA, Vemeuil. 

Etyniologtjy Biphony a tube, tretoSy perforated. 

TypcBy S. unguiculata, Eicbw., Figs. 199, 201. S. verrucosa, 
Fig. 200. 

Shell oval, bi-convex, slightly beaked, conspicuously punctate, 
or spiny ; beak perforated by a tubular foramen ; hingo-margina 



Fig. 109. Fig. 200. Exterior. Fig. 2ul. Interior. 


thickened ; ventral valve with four close adductor-i scars sur- 
rounding the foramen. The spines are tubular, and open into 
the interior of the shell hy prominent orifices. (Cai’penter.) 
iS. anglicay Morris, has moniliform spines. 

FoBsily 9 species. Lower and Upper Silurian. Britain, 
Bohemia, Bussia. 

P Acrotreta (sub-conica), Kutorga. 3 species. Lower Silurian, 
Bussia. Shaped like Cyrtia, with an apical foramen ; no 
hinge. 

Family Till. — ^Likgxjlid.®. 

Shell oblong or orbicular, sub-equivalve, attached by a pedicle 
passing out between the valves; texture homy, minutely 
tubular. 

Animal -with a highly vascular mantle, fringed with homy 
set© ; oral arms thick, fleshy, spiral, the spires directed inwards, 
towards each other. 


Lingula, Bmgui^re. 

Etymology y lingula y a little tongue. 

Typey L. anatina, PI. XV., Fig. 32. 

Shell oblong, compressed, slightly gaping at each end, trun- 
cated in front, rather pointed at the umbones; dorsal valve 
rather shorter, with a thickened hinge-margin, and a raised 
control ridge inside. 
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Anwuil witli tlio mantle-lobes firmly adhering to the shell, 
and united to the epidermis, their margins distinct, and fringed 
all round ; branchial veins giving off numerous free, elongated, 
narrow loops from their inner surfaces ; visceral cavity occupy- 



Fig. 202. Dorsal.* Fig. 203. Ventral. Fig. 204. Ventral, 

Lingula nnatina^ Lani. (original). Syn. Patella unguis, L. (part.) 
a a, anterior adductors ; a\ posterior adductor; p p, external adjustors ; p’p\ central 
adjtistors ; r r, anterior retractors (tlie anterior occlnsors of Hancock ) ; r'r’r', posterior 
adjustors; c, capsule of pedicle: n n, visceral sheath; o, oesophagus; s, •tomacii , 
/.liver; t, intestine; v.vent; 6, branchial vessels ; m’, mantle mai^ ; m, inner lamina 
of mantle margin retracted, showing buses of setss ; s, ■ jtoc. 

ing the posterior half of the shell, and surrounded by a strong 
muscular sbeath ; pedicle elongated, thick ; stomach long and 
straight, sustained by inflections of the visceral sheath ; intes- 
tine convoluted dorsally, terminating between the mantle-lobes 
on the right side, oral arms disposed in about six close whorls, 
their cavities opening into the prolongation of the visceral 
sheath in front of the adductors. 

Observations on the living lingula are much wanted; the 
oral arms probably extended as far as the margins of the shell ; 
and the pedicle, which is often nine inches long in preserved 
speoimons, is doubtless much longer, and contractile when 

* In Fig. 202 a small portion of the liver and visceral sheatli have been removed, to 
show the course of the stomach and intestine. In some specimens the whole of the 
vis era, except a portion of the liver, are concealed by the ovaries. In Fig. 204 the 
front half of the ventral mantle<1obe is raised, to show the spiral arms; the black 8p<it 
in the centre is the moutli. with its upper and lower lips, one fringed, the other plain 
The mantle-fringe lia« uven omitted in Figs. 202, 204. 
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^ve. Tho sliell is Horny and flexible, and always of a greenish 
colour. 

Distribution^ 16 species. India, Philippines, Moluccas, Aus- 
tralia, Feejees, Sandwich Islands, West America. 

PoBBily 91 species. Lower Silurian — . North America, Europe, 
Thibet. 

LingulcB existed in tho British seas as late as the period of the 
Coralline Crag. The recent species have been found at small 
depths, and even at low water half buried in sand. L Davmiy 
Lower Silurian, Tremadoc, has a pedicle-groove like Oholus, 
Fig. 205. (Salter.) 



Fig. 205. Voutnil valve. Fig. 206. Dorsal valve. 

Oboltis Davidsoni, (Salter.) Wcnlock limestone, Dudley. 

A, posterior adductors ; B, adjustors ; C, anterior adductors. 
Tho pedicle-scar in tho centre of Fig. 168 has no letter. 


Obolus, Eichwald. 

Synonyms, Ungula, Pander ; Aulonotreta, Kutorga. 

Etymology, oholus, a small Greek coin. 

Type, 0. Apollinis, Eichw. 

Shell orbicular, calcareo-comeous, depressed, sub-equivalve, 
smooth ; hinge-margin thickened inside, and slightly grooved 
in the ventral valve ; posterior adductor impressions separate ; 
anterior pair sub-central; impressions of adjustors lateral. 
Fig. 205, 20G. (After Davidson.) 

FobbU, 8 species. Lower and Upper Silurian. Sweden, 
Bussia, England, United States. 
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CHAPTEE IV. 

CLASS V. CONCHIFEEA, Lamaecic. 

, {Lamelli-hrancJiiata, Blainville.) 

Tlio bivalve sbell-fisb, or Coiicliiferay are familiar to every 
one, under the form of oysters, scallops, mussels, and cockles.* 
They come next to the univalves [gasteropoda) in variety and 
importance, and though less numerous specifically, are far more 
abundant individually, f The bivalves are all aquatic, and 
excepting a few widely-disjDcrsed and prolific genera, are all 
inhabitants of the sea ; they are found on every coast, and in 
evoiy climate, ranging from low- water mark to a depth of more 
than 200 fathoms. 

In their native element the Oyster and Scallop lie on one side, 
and the lower valve is deeper and more capacious than the 
upper ; in these the foot is wanting, or else small, and not used 
for locomotion. Most other bivalves live in an erect position, 
resting on the edges of their shells, which are of equal size. 
Those which move about much, like the river -mussel, maintain 
themselves nearly horizontally, % and their keel-shaped foot is 
adapted for ploughing through sand or mud. The position of 
those bivalves which live half-buried in river-beds or at the 
bottom of the sea, is often indicated by tlie darker colour of the 
pai’t exposed ; or by deposits of tufa, or the growth of seaweed 
on the projecting ends of the valves. 

In Nucula and some others the foot is deeply cleft, and 
capable of expanding into a disk, like that on which the snails 
glide ; whilst in the mussel, pearl-oyster, and others which 
habitually spin a hyssus^ the foot is finger-like and grooved. 

The burrowing species have a strong and stout foot with 
which they boro vertically into the sea-bed, often to a depth 
faf exceeding the length of their valves ; those never volun- 
tarily quit their abodes, and often become buried and fossilised 
in them. They most usually burrow in soft ground, but also 
in'eoarse gravel, and firm sands and clays ; one small modiola 
makes its hole in the cellulose tunic of Asoidians, and another 
in floating blubber. 

» Tliey are tlie Ddhyra of Aristotle and Swainson, and constitute the secoud or 
sub-typical group in tlie quinary system. 

t It has been stated that the predatory moUusca are more numerous tlian the 
vegetable-feeders ; but it is not so with tlie individuals constituting the species. 

X nils is the position in which they arc always figured in English books, being best 
sotted for tlie comparison of one shell with another. 

s 3 



304 


H^TJAL OF THE MOLLUSCA. 


The boring ijhell-fish have been distinguished from the mere 
burrowers, perhaps without sufficient reason, for they are found 
in substances of every degree of hardness, fi:om soft mud to 
compact limestone, and the method employed is probably the 
same.* 

The means by which bivalves perforate stone and timber has 
been the subject of much inquiry, both on account of its phy- 
siological interest, and the desire to obtain some remedy for 
the injuries done to ships, and piers, and breakwaters. The 
ship-worm [teredo) and some allied genera, perforate timber 
only ; whilst the phohis bores into a variety of materials, such 
as chalk, shale, clay, soft sandstone and sandy marl, and 
decomposing gneiss it has also been found boring in the peat 
of submarine forests, in wax, and in amber. J It is obvious 
that these substances can only bo perforated alike by mechanical 
means ; cither by the foot or by the valves, or both together, 
as in the burrowing shellfish. The pholas shell is rough, like a 
file, and sufficiently hard to abrade limestone ; and the animal 
is able to turn from side to side, or even quite ' ound in its coll, 
the interior of which is often annulated with furrows made by 
the spines on the front of the valves. The foot of the jaholas is 
very large, filling the great anterior opening of the valves; 
that of the ship-worm is smaller, but surrounded with a thick 
collar, formed by the edges of the mantle, and both are armed 
with a strong epithelium. The foot appears to be a more 
efficient instrument than the shell in one respect, inasmuch as 
its suifacc may ho renewed as fast as it is worn awav.§ (Han- 
cock.) 

The mechanical explanation becomes more difficult in the 
case of another set of shells, lithodomus, gastrocliccna^ saxicava, 
and unguUna, which boro only into calcareous rocks, and attack 
the hardest marble, and still harder shells. (Fig. 25, p. 34). 
In these the valves can render no assistance, as they are smooth, 
and covered with epidermis ; neither does the foot help, being 
small and finger-like, and not applied to the end of the burrow. 
Their power of movement also is extremely limited, their colls 
not being cylindrical, whilst one of them, saxicava, is fixed in 

* See the admirable memoir by Mr. Albany Hancock, in the An. Nat Hist, for 
October, 1848. 

t There Is a specimen from the coafet of France, in the Brit. Masenm. 

t Higlipfate resin, in the cabinet of Mr. Bowerbank. 

$ Tlte final polish to some steel poods is said to be given by the handset work- 
women. In Carlisle Castle they point to the mde impress on of a hand on the 
dungeon wail, as the work of Fergus M*Ivor, in the two years of liis solitary im- 
prisonment. 
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its crypt by & hyssus. These shell fish have been supposed to 
dissolve the ruck by chemical means (Dediayes), or else to 
wear it away with the thickened anterior margins of the 
mantle. (Hancock.)* 

The holes of the Uthodomi often serve to shelter other animals 
, after the death of the rightful owners ; species of Modiola, Arca^ 
Venerupu^ and Corallio^haga^ both recent and fossil, have been 
found in such situations, and mistaken for the real miners, t 

The boring shell-fish have been called “ stone-eaters ” 
{Utliophagi) and “wood-eaters’* {xylophagi)y and some of them 
at least are obliged to swallow the material produced by 
their operations, although they may derive no sustenance from 
it. The ship-worm is often filled with pulpy, impalpable 
sawdust, of the colour of the timber in which it worked. 
(Hancock.) No shell-fish deepens or enlarges its burrow after 
attaining the full growth usual to its species (p. 85). 

The bivalves live by filtering water through their gills. J 
Whatever particles the cuiTent brings, whether organic or 
inorganic, animal or vegetable, are collected on the surface 
of the breathing-organ and convoyed to the mouth. In Qiis 
manner they help to remove the impurities of turbid water. § 
The mechanism by which this is effected may bo most conve- 

* All attempts to detect the presence of an acid secretion have hitherto failed, as 
might he expected ; for the hypothesis of an acid solvent supposes only a very feeble 
but continuous action, such as in nature always works out the gi'eutest results in the 
end. See Liebig^s Organic Chemistry, and Dumas and Boussingault on the ** Balance 
of Organic Nature.” Intimately connected with this question are several other 
phenomena; the removal of portions of the interior of univalves, by the animal 
itself, as in tlie genera Conus, Auricula, and Nerita (Fig. 24, p. 32) ; the perforation of 
shells by the tongues of the carnivorous gasteropods, and Ui6 foiination of holes in 
wood and limestone by limpets. Some facts in surgery also illustrate this subject, 
(1) dead bone is removed when granulations grow into contact with it : (2) if a hole is 
bored in a bone, and an ivory peg diiven into it, and covered up, so much of the peg as 
is embedded in the bone will be removed. (Paget.) The “absorption ” of the fangs 
of milk-teeth, previous to shedding, is well known. In tliese cases the removal of Uie 
bone earth is effected without the development of an acid, or oUier disturbance of the 
neutral condition of the circulating fluid. 

t Fossil univalves {trochi) occupying the burrows of a pkolas, were discovered by 
Mr. Bonsted in the Kentish-rag of Maidstone. See Mantell’s Medals of Creation. 
M. Buvignier has found several species of Area fossilised in the burrows of 
Hthodomi. 

t It seems scarcely necessary to remark that the bivalves do not feed upon prey 
caught between their valves. Microscopists are well aware that sediment taken from 
the alimentary canal of bivalve shellfish contains the skeletons of animalcules and 
minute vegetable organisms, whose geometrical forms are remarkably varied and 
beautiful ; they have also been obtained (in greater abundance tinw ordinary) from 
mud filling the interior of fossil oyster-shells. 

^ When placed in water coloured with indigo, they will in a short time render it 
clear, by collecting tlie minute particles and condensing them into a solid f<»in. 
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niontly examinod in a bivalve 



with a closed mantle, like the 
great Mya (Fig. 207), which 
lives in the mud of tidal rivers, 
with only the ends of its long 
combined siphons exposed at the 
surface.* The siphons can be ex- 
tended twice the length of the 
shell, or drawn completely with- 
in it; they are separate, in- 
ternally, by a thick muscular 
wall. The branchial siphon (s) 
has its orifice surrounded by 
"a double fringe; the exhalent 
siphon (« ) has but a single row 
of tentacles; these organs are 
very sensitive, and if rudely 
iouched the orifices close and 
the sij)hon itself is rapidly with- 
di'awn . When unmolested, a cur- 
rent flows steadily into the orifice 
of the branchial siphon, whilst 
another current rises up from 
tlio exhalent tube. There is no 
other opening in the mantle ex- 
cojit a small slit in front {ji) 
through which the foot is pro- 
truded. The body of the animal 
occupies the centre of the shell 
(Z/), and in front of it is the 
mouth (o) furnished with an 
upper and a lower lip, which are 
prolonged on each side into a 
pair of largo membranous palpi 
if). The gills (gr) are placed two 


^ „ on each side of the body, and 

Flsr. 207. Mya arenaria. f xx i x-l • 

'' are attached along their upjier, 

or dorsal margins ; behind the body they are united to each other 


* Aider and Hancock on the broncliial currents of Pholas and Mya. An. Nat. 
Hist.. Nov. 1851. 

t Mya arenaria^ L. (oriprinal, from specimens obtained at Southend, and commu- 
nicated by Miss Hume). The left valve and mantle lobe and half tlie siphons are re- 
moved. fl, o*, adductor muscles ; b, body; c. cloaca; /, foot; {jr, branchiae ; A, heart; 
m, out edge of the mantle ; o, mouth ; s, s% siphons ; U labial tentacles ; r, vent The 
•mme indicate ihe direction of Uie currents ; the four rows of dots at tho base of thr 
gffls are tiie oriilces of the branchial tubes, opening into the dorsal channels. 



COVCHIFSiA. 


897 


and to the siphonal partition. Each gill is composed of two 
laminre, divided internally into a series of parallel tubes, indicated 
outside by transverse lines ; these tubes open into longitudinal 
Q^jannels at the base of the gills, which unite behind the posterior 
y^ductor muscle at the commencement of the oxhalent siphon (c). 
Examined by the microscope, the gill lamina) appear to be a 
network of blood-vessels whose pores opening into the gill -tubes, 
are fringed with vibratilo cilia. These microscopic organs perform 
most important offices ; they create the currents of water, arrest 
the floating particles, and mould them, mixed with tho viscid 
secretion of the surface, into threads, in the furrows of the gill, 
and propel them along the grooved edge of its free margin, in 
tho direction of the mouth ; they are then received between tho 
palpi in tho form of ravelled threads. (Alder and Hancock.) 

In Mya^ therefore (and in other burrowers), the esLYity of the 
shell forms a closed branchial chamber'^ and the water which 
enters it by the respiratory siphon can only escape by passing 
through tho gills into the dorsal channels, and so into the 
oxhalent siphon. In tho river-mussel tho gills are not united 
to tho body, but a slit is left by which water might pass into 
the dorsal channel, were it not for tho close apposition of the 
parts under ordinaiy circumstances (Fig. 208 h). The gills of 
the oyster are united throughout, by their bases, to each other 
and to the mantle, completely separating the branchial cavity 
from the cloaca. In Fecten tho gills and mantle are free, but 
the “dorsal channels” still exist, and carry out the filtered water. 

In some genera tho gills subserve a third purpose; the 
oviducts open into tho dorsal channels and the eggs are received 
into tho gill- tubes and retained there until they are hatched. 
In the river-mussel tho outer gills only receive the eggs, 
with which they are comjjletely distended in tho winter months 
(Fig. 208, 0 , o). In Cyclas tho inner gQls form the marsupiumt 
and only from 10 to 20 of the fry are found in them at one 
time ; these remain until they are nearly a quarter the length of 
the parent.* 

The valves of the Conchifera are bound together by an elastic 
i^ament, and articulated by a hinge furnished with interlock- 
t^eth. The shell is closed by powerful adductor muscles, 
ms spontaneously by the action of the ligament, when the 
relaxes, and after it is dead. 

.valve is a hollow cone, with the apex turned more or 

► Sol^ mlier particulars respecting tlie organisation and development of bivalve 
shell-fish ore given in Chapter I. For an account of their vascular sjmtem see Milne- 
Edwards, An. Sc. Nat. 1847, tom, viii, p, 77 , 
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less to one side ; the apex is the point from which the growth 
of the valve commences, and is termed the beak, or umho (p. 29). 
The beaks {umhone$) are near the hinge, because that side 
grows least rapidly, sometimes they are quite marginal ; but 
Siey always tend to become wider apart with age. The beaks 
are either straight, as in Pectm ; curved, as in Vemis ; or spiral, 
as in leocardia and Diceras, In the latter case each valve is 
like a spiral univalve, especially those with a large aperture 
and small spire, such as Goncholepas ; it is the left valve which 
resembles the ordinary univalve, the right valve being a left- 
handed spiral like the reversed gasteropods. When one valve 
is spiral and the other flat, as in Chama ammonia (Fig. 224), 



Fig, 208. River-mussel. {Anodon cygneus 9) • 

the resemblance to an oporculated spiral univalve becomes very, 
striking. 

'The relation of the shell to the animal may bo readily deter- 
mined, in most instances, by the direction of the umhones, and 
the position of the ligament. The umbones are turned towards 
the front, and the ligament is posterior ; both are situated on 
the back, or dorsal side of the shell. The length of a bivalve 
is measured from the anterior to the posterior side, its breadth 
from the dorsal margin to the base, and its thickness from the 
centres of the closed valves. f 

The Conchifera are mostly equivalvej the right and left valves 

* Tlie valveg are forcibly opened and the foot (/) contracted; a, anterior adductor- 
muscle, much stretched ; p, p, palpi ; y, inner gills ; o, o, outer gills distended with 
spawn ; 6, a bristle passed tlirough one of the dorsal channels. 

t Linnseus and tlie naturalists of his scliool described the front of the shell as the 
back, the left valve as the ri^ht, and vice versa. In those works which have been 
compiled from “ original descriptions ” (instead of specimens) sometimes one end, 
sometimes the other, is called anterior ; and the length of the shell is sometimes 
estimated in the direction of the length of the animal, but just as frequently in a Ijne 
at right angles to it 
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being of tbe same size and shape, except in the Ostreidas and 
a few othei*s. In Ostrea^ Pandora^ and Lyomia^ the right valve 
is smallest; in Chamoatrea and Corhulay the left; whilst the 
Chamace(B follow no rule in this respect. 

The bivalves are all more or less inequilaUraly the anterior 

Doniftl Margin. 


Posterior 

side. 


Vential margin or base. 

Fig. 209. Vnio pictoinmifL. (original), willi the right valve and muntle-lobo removed ; 
a, adductor muscles ; p, p, pedal muscles ; x, accessory pedal musclo ; u, umbo ; 
ly ligament ; by branchial orihcc ; c, anal opening ; f, foot ; o, mouth ; t, palpi. 

being usually much shorter than the posterior side. Pectunculus 
is nearly equilateral, and in Glydmeria and 8olt7uya the anterior 
is much longer than the posterior side. The front of the 
smaller Pectena is shown by the byssal notch ; but in the large 
scallops, oysters and Spondyliy tho only indication of the posi- 
tion of the animal is afforded by the large internal muscular 
impression, which is on tho 2^^*derior side. The ligament is 
sometimes between the umbones, but is never anterior to them. 
The siphonal imjyreaaioriy inside tho shell, is always posterior. • 
Bivalves are said to be c/ose, when tho valves fit accurately, 
and gaping, when they cannot be completely shut. In Gaatro- 
chcena (PI. XXIII., Pig. 15), tho opening is anterior, and serves - 
lor the passage of the foot ; in My« it is posterior and siphonal ; 
in Solen and Glycimeris both ends are open. In Bysso-arca 
(PI. XYII., Pig. 13), there is a ventral opening formed by 
corresponding notches in the margin of tho valves, which serves 
for the passage of the byssus ; in Pecten, Avicula, and Anomia 
(Fig, 211, «), the byssal notch (or sinus) is confined to the right 
valve. 

The surface of bivalve shells is often ornamented with ribs 
which radiate from the umbones to the margin, or with cow- 
ceniric ridges, which coincide with the lines of growth. Some- 
times the sculpturing is oblique, ^or wavy; in Tdlina fabula 
it is confined to tho right valve. In many species of Pholas^ 
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T^redOf and Cardiumy the surface is divided into two areas by 
a transverse furrow, or by a change in the direction of the ribs. 
The lunule (see Fig. 14, p. 20) is an oval space in front of the 
beaks ; it is deeply impressed in Cardium retusumy L. Aetarte 
excavatay and the genus Opk, When a similar impression exists 
behind the beaks, it is termed the escutcheon* 

The ligament of the Gonchifera forms a substitute for the 
muscles by which the valves of the Brachiopoda are opened. 
It consists of two parts, the ligament properly so called, and 
the cartilage ; they exist cither combined or distinct, and some- 
times one is developed and not the other. The external ligament 
is a homy substance, similar to the epidermis which clothes the 
valves ; it is usually attached to ridges on the posterior hinge- 
margins, behind the umbones, and is consequently stretched 
by the closing of the valves. The ligament is largo in the river- 
mussels, and small in the Mactras and Myas, which have a 
large internal cartilage ; in Area and Pectunculus the ligament 
is spread over a flat, lozenge-shaped area, situated between the 
umbones, and furrowed with cartilage grooves. In Chama and 
Isocardia the ligament ^lits in front, and forms a spiral round 
each umbo. The Fholades have no ligament, but the anterior 
adductor is shifted to such a position on the hinge-margin that 
it acts as a hinge-muscle, (PI. XXIII., Fig. 13.) 

The internal ligament, or cartilagey is lodged in furrows 
formed by the ligamental plates, or in pits along the hinge- 
line; in Mya and Nucula it is contained in a spoon-shaped 
process of one or both valves. It is composed of elastic fibres 
placed perpendicularly to the surfaces between which it is 
contained, and is slightly iridescent when broken ,* it is com- 
pressed by the closing of the valves, and tends forcibly to open 
them as soon as the pressure of the mhsclcs is removed. The 
name Amphidesma (double ligament) was given to certain 
bivalves, on the supposition that the separation of the cartilage 
from the ligament was peculiar to them. The cartilage-pit of 
many of the Anatinidcc is furnished internally with a movable 
ossicle. 

The ligament is frequently preserved in fossil shells, such 
as the gi'eat Cyprinas and Carditas of the London Olay, the 
Unios of the Wealden and even in some lower Silurian bivalves. 

All bivalves are clothed with an ^idermis (v. p. 33) which 
is organically connected with the margin of the mantle. It is 
developed to a remarkable extent in Solemya and Qlycimeris 

* Only those technical terms which are used in a peculiar sense are here referred to; 
foi the rest, any Dictionary may be consulted, especially Boberts’s *' Etymological 
Dictionary of Geology ” published by I<ongixian and Co. 
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(PI. XXII., Pigs. 13, 17), and in Mya it is continued ovox* the 
siphoxis and closed mantle-lobes, making the sboU appear 
intemah 

The interior of bivalves is inscribed with characters borrowed 
directly from the shell-fish, and affbrding a surer clue to its 
affinities than those which the exterior presents. The structure 
of the hinge characterises both families and genera, whilst the 
condition of the respiratory and locomotive organs may bo to 
some extent inferi’cd from the muscular markings. 

The margin of the shell on which Iho ligament and teeth 
ai*e situated, is termed the hinge-line. It is very long and 
stiuight in J vicnla and rirm, very short in Vulsella, and curved 
ill most genera. The locomotive bivalves have generally the 
strongest hinges, but the most perfect oxaui])les are presented 
by Area and f^po)nhilnA. The central teeth, Ihoso immediately 
beneath the umho, are called hinge (or cardinal) teeth ; those 
on each side are lateral teeth. Sometimes lateral teeth are 
developed, and not cardinal teeth {Alasmodon ; Kellia ) : more 
frequently the hinge-teeth alone are present. In young shells 
the teeth are sharp and well-defined ; in aged specimens they 
are often thickened, or even oblitei’ated by in'egular growth 
{Hippopodium) or the encroachment of the hinge-line [Pectun- 
ixdus). Many of the fixed and boring shells are edentulous.* 

The muscular impressions are those of the adductors, the foot 
and byssus, the siphons, and the^antle (see pp. 19, 20). 




Fig. 210. Left valve. _ {f'l'fenv ,ius,) Kight valve. 

a, a, adductor ; p, pedal impreasion ; m, pal ial line ; I, I ganiontal margin ; c, c, err- 
tilage ; e, e, anterior ears ; b, bjrssal sinus. 

The adductor impressiom are usually simple, although the 
♦ Hie dentition of bivalve shells may bo stated tlius t—cardinal teetii, 2.3 or| — 
meaning 2 in the right valve, 3 in the left; lateral teeth 1— 1, 2^^ or 1 anterior and 1 
posterior in the rigid valve, 3 anterior and 2 po&terior lateral teeth in the Itft valve. 
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muscles themselves may bo composed of tvo elements/ as 
in Cytherea chime (Fig. 14, p. 20) and the common oyster. 
The ipapression of the posterior adductor in Spondylm is double 
(PI. XVI., Fig. 15). In Pecten varius (Fig. 210, a o), large 
independent impressions are formed by the two poilaons of 
^ the adductor, and in the valve there is a third impression 
(p) produced by the foot, which in the byssiferous pectens is a 
simple conical muscle with a broad base. 

In the left valve of Anomia there arc four distinct muscular 
impressions (Fig. 213). Of these, the small posterior si^ot alone 
is produced by the aibluctory and corresponds with the solitary 



Fig. 211. Eight vulvo. Fig. 212. Fig. 218. Left valve, t 


impression in the right valve. The adductor itself (Fig. 212, a) 
is double. The large central impression (p) is produced by the 
muscle of the plug (the equivalent of the byssal muscle in Pinna 
and Modwld), The small impression within the umbo (tt) and 
the third impression in the disc {p') (wanting in Placunoinia) are 
caused by the retractors of the foot. 

The term monomyary, employed by Lamarck to distinguish 
the bivalves wdth one adductor, applies only to the Ostreidee^ 
part of the Aviculid<rj and to the genera Tridacna and Mullena, 

The dtmyary bivalves have a second adductor, near the anterior 
margin, which is small in Mytilua (Fig. 30), but large in Pinna. 
The retractor muscles of the foot (already alluded to at p. 20) 
have their fixed points near those of the adductors ; the anterior 
pair are attached within the umbones (Fig. 214, u it), or nearer 
the adductor, as in Astarte and Unio (Fig. 209). The posterior 
pair (p'p’) are often close to the adductor, and leave no separate 

* Compare Uie sheU of modiola, PI. XVII., Fig. 6, with the woodcut, Fig. 214. 

T Fig. 211. Bight valve of Anomia ephippiuni, L. /, ligamental process ; s, sinus. 
Fig Jil3. Left valve; ligament pit. Fig. 212. Muscular system, from a drawing 
communicated by A. Hancock, Esq. the foot ; pi, the plug. The muscle' p is 
genera Jy described as a portion of the adductor ; but it is certain, from a comparison 
of u.is slioll with Carolia and Placuna, that a' represents the entire adductor, and p 
the byaaal muKle. 
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impression. THe UnioniduB have two additional retractors of the 
foot, attached laterally behind the anterior adductors ; in Xeda, 
Solendlaf and a few others, this lateral attachment forms a 
line extending from the anterior adductor backwards into tho 
umbonal region of the shell. (See PI. XVII., Figs. 21, 22.) 

In those shellfish like Pinna and tho mussel, which are per- 
manently moored by a strong hyssus, the foot (/) serves only to 
mould and fix the threads of which it is formed. The fibres 
of tho foot-muscles pass chiefly to the byssus (Z)), and besides 
these two additional muscles (p2>) developed. In P/wwa, 



Fig. 214. MufccleB of Modiola. • 


Modivla, ^rADrelssaxa the byssal muscles are equal to the great 
adductors in size. 

In a few rare instances the muscles are fixed to promi- 
nent apopliyaes. The falciform processes of Pliolas and Teredo 
(PI, XXIII., Figs. 19, 26) are developed for the attachment of 
the foot-muscle ; tho posterior muscular ridge of Dicerm and 
Cardilia resembles a lateral tooth, and in the extinct genus 
Badiolites both adductors were attached to large tooth-like pro- 
cesses of the opercular valve ; but, as a rule, the muscles deposit 

* Fig. 214. Muscular system of Modiola modiolus^ L., from a drawing communi- 
cated by A. Hancock, Esq. aa^ anterior, a*a\ posterior adductors ; «« and p'p', pedal 
muscles ; pp^ byssal musclos ; /, foot ; ft, byssus ; m, pollial line. 
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less shell than the mantle, and thoir impressions deepen with 
age. 

The pallial line (Fig. 214, m) is produced by the muscular 
fibres of the mantle-margin; it is broken up into irregular 
spots in the monomyary bivalves, and in Suxicava and Panopcea 
Norvegica, 

The siphonal impression, or pallial sinus (Fig. 14, p, 20), only 
exists in those shells which have retractile siphons ; its depth 
is an index to their length. The large combined siphons of 
My a (Fig. 207) are much longer than the shell ; and those of 
some Tellinidoi three or four times its length, yet they aro com- 
pletely retractile. The small siphons of Cyclas and Preissena 
cause no inflection of the pallial line. The form of the sinus 
is characteristic of genera and species. 

In the ttmiKmal area (witliin the 2 >alljal lino) there arc some- 
times furrows produced by the viscera, which may be distin- 
guished from the muscular markings by absence of polish and 
outline. (See Lucina, PI. XIX., Fig. 6.) 

Fossil bivalves aro of constant occurrence in all sedimentary 
rocks; they aro somewhat rare in the older formations, but 
increase steadily in number and variety through the secondary 
and tertiary strata, and attain a maximum of development in 
existing seas. 

Some families, like the Cyprinidoe and Lucinidm are more 
abundant fossil than recent ; whilst many genera, and one whole 
family (the IlippuHtidoi), have become extinct. The determi- 
nation of the affinities of fossil bivalves is often exceedingly 
difficult, owing to the conditions under which they occur. 
Sometimes they are found in pairs, filled up with hard stone ; 
and frequently as casts, or moulds of the interior, giving no 
trace of the hinge, and very obscure indications of the muscular 
markings. Casts of single valves are more instructive, as they 
afford impressions of the hinge.* 

Another difficulty arises from the frequent destruction of the 
nacreous or lamellar portion of the fossil bivalves, whilst the 
cellular layers remain. The Aviculidee of the chalk have entirely 
lost their pearly interiors ; the Spondyli, Chamaa^ and Radiolitea 
ore in the same condition, their inner layers are gone and no 
vacancy left, the whole interior being filled with chotlk. As it 
is the inner layer alone which forms the hinge, and alone 
receives the impressions of the soft parts, the true characters of 

* These impressious may be conveniently moulded with gutta-percha. M, Agassh 
pihblished a set of idaster-casts of the interion of the genera of recent rdiella, which 
may bo seen in the Brit Musemn. [ A/emoire twr Ub mouses des MoIhtBques, vivans ei 
^OBsileSt par L. Agassiz, Mem. Soc, Sc. Nat. Neuchatel, t. 2. j 
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the shells could not be determined from such specimens. Our 
knowledge of the extinct Radiolite is derived from natural 
moulds of the interior, formed before the dissolution of the 
inner layer of shell, or from specimens in which this layer is 
replaced by spar. 

The necessities of geologists have compelled them to pay very 
minute attention to the markings in the interior of shells, to 
their microscopic texture, and every other available source of 
comparison and distinction. It must not, however, be expected 
that the entire structure and afidnities of molluscous animals 
can bo predicated from the examination of an internal mould or 
a morsel of shell, any more than that the form and habits of an 
oxtinct quadruped can be inferred from a solitary tooth or the 
fragment of a bone.* 

The systematic arrangement of the bivalves now employed is 
essentially that of Lamarck, modified, however, by many recent 
observations. The families follow each other according to rela~ 
tionshi'py and not according to absolute rank ; the Veneridee are 
the highest organised, and from this culminating point the 
stream of affinities takes two courses, one towards the Myas^ 
tho other in the direction of the oysters ; groups analogically 
related to tho Tunicancs and Brachiopoda, 


SECTION A. Asiphonida. 



a, Pallial line simple : 

* Integro-pallialia. 

Earn. 1. 

Ostreidae. 

4. Arcadee. 

2. 

Aviculidse. 

5. Trigoniadeo. 

3. 

Mytilidse. 

6. TJnionidre. 


SECTION B. 

SiPHONIDA. 

7. 

Chamidse. 

11. Lucinidee. 

8. 

nippuritidoe. 

12. Cycladidte. 

0. 

Tridacnidoe. 

13. Cyprinidio. 

10. 

Cardiadee. 



5. Pallial line stmuited : Sinu-pallialia. 

14. 

Veneridee. 

18. Myacidoe. 

15. 

Mactridee. 

19. A^tinidee. 

16. 

Tellinidse. 

20. Qastrocheenidee. 

17. 

Solenidee. 

21. Fholadidee. 


The characters which have been most relied on for distin- 

* Etudes Critiques sur les MoUusques Fossilestpar L, Agassix^ NeuchateU 1840. 
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guishing these, groups and the genera of bivalves arc the fol- 
lowing, stated nearly in the order of their value : — 

1. Extent to which the mantle-lobes are united. 

2. Number and position of muscular impressions. 

3. Presence or absence of a palUal sintts* 

4. Form of the foot. 

6. Structure of the hranchice, 

6. Microscopic structure of the shell, (v. p. 31.) 

7. Position of the ligament^ internal or external. 

8. Dentition of the hinge. 

9. Equality or inequality of the valves. 

10. Eegularity or irregularity of form. 

11. Habit; — free, burrowing or fixed. 

12. Medium of respiration, fresh or salt water. 

A few exceptions may be found, in which one or other of 
these characters does not possess its usual value.* Such in- 
stances servo to warn us against too implicit reliance on single 
characters. Groups, to be natural ^ must be based on the con- 
sideration of all these particulars — on “the totality of the 
animal organisation.” (Owen.) 

Secjtion a.— Asiphonida. 

Animal unprovided with respiratory siphons; mantle-lobe# 
free, or united at only one point which divides the branchial 
fix>m the exhalent chamber {cloaca) ; pallial impression simple. 

Shell usually pearly or sub-nacreous inside; cellular ex- 
ternally ; pallial line simple or obsolete. 


^ 1. Cardita and Ct'assatella (Fam. 13) have themantie more open, whilst in Jridina 
(6), and especially in Dreisseria (8) it is more closed than in the most nearly allied 
genera. 

2. Mulleria (6) and JVidacna (9) are monomyary. 

8. Leda (4) and Adacna (lO)Jiave a pallial sinus ; An/jpa (16) has none. 

4. The form of the foot is usually characteristio of the families; but sometimes it is 
adaptively modified. 

5. Diplodonta (11) has fom: gills. 

6. Pearly structure is variable even in species of the same genus. 

7. Cratsatella (13) and Semele (16) have an internal ligament; in Solenella and 
hoarea (4) it is extemah 

8. Anodon (16), Adaena, Serripes (10), and Cryptodon (11) are edentulous. 

9. 09r^a(18)and Fandora (19) are more inequivalve than their allies ; Chama 
arcinella (7) is equfvalve. 

10. HinfUtes (l), JEtheria (6), Myoekama and ChoMostrea fl9) are irregular. 

11. Ftcten is free, byssiferous, or fixed; Area free or byssiferous. This oliaracter 

Tories with age and loeaiity in the same species. It does not always depend on the 
form of the foot, as Idthodomus and boring shells— hare the foot like 

MytUus and Imcvmu 

13. Aovaatlma is a river Sslen, and acaphula afresh-water Area, 
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Family I.— OsTBEiDjB. 

Shell inequivalye, slightly inequilateral, free or adherent, 
resting on one yalvo ; beaks central, straight ; ligament in- 
ternal ; epidermis thin ; adductor impression single, behind the 
centre ; pallial line obscure ; hinge usually edentulous. 

Animal marine ; mantle quite open ; very slightly adherent 
to the edge of the shell ; foot small and byssiferous, or obsolete; 
gills crescent-shaped, 2 on each side ; adductor muscle composed 
of two elements, but representing only the posterior shell-muscle 
of other bivalves. 

The union of the Oatreidae and Pectinidce, as proposed by the 
authors of the “ History of British Mollusca,” has not provM 
satisfactory. The genus Ostrea stands quite alone, and distinct 
from all the Pectinidce in the structure of its gills, which are 
like those of Aviculat and by resting on its left valvo. The shell 
also is more nacreous than that of the scallops 

OsTEEA, L.— Oyster. 

Synonyms^ Amphidonta and Pycnodonta, Fischer. Peloris, 
PoH. 

Type, 0. edulis, L. 

Example^ 0. diluviana, PI. XVI., Fig. 1. 

Shell irregular, attached by the left valve ; upper valve flat 
or concave, often plain; lower convex, often plaited or 
foliaceous, and with a prominent beak; ligamental cavity 
triangular or elongated; hinge toothless; structure sub- 
nacreous, laminated, with prismatic cellular substance between 
the margins of the laminae. 

Animal with the mantle-margin double, flnely fringed ; gills 
nearly equal, united posteriorly to each other and the mantle- 
lobes, forming a complete branchial chamber ; lips plain ; palpi 
triangular, attached ; sexes distinct.* 

Diatrihution^^Q Tropical and temperate seas. Norway, 

Black Sea, &c. 

Fossil, 200 species. Garb. — . United States, Europe, India. 

The interior of recent oyster-shells has a slightly nacreous 
lustre; in fossil specimens an irregular cellular structure is 
often very apparent on decomposed or fractured surfaces. Fossil 
oysters which have grown upon Ammonites, Trigonice, &c., 
frequently take the form of those shells. , 

in the **cock*s-comb” oysters both valves are plaited; 0, 
diluviana sends out long root-like processes flrom its lower 

* The conne of the fdimentary canal in tlie common oyster is incorrectly repit« 
seated Poll, and conied in the Crochard ed. of Cuvier. 



408 MANUAL OF THF IIOLLUSCA. 

valvo. Tho tree-oystor” {Dendroitnay Sw.) grows on the 
root of the mangrove. Oyster shells become very thick with 
age» especially in rough water ; tho fossil oyster of the Tagus 
(0. longirostria) attains a length of two feet. The greatest enemy 
of oyster-banks is a sponge {Oliona)^ which eats into the valves, 
both of dead and living shells ; at first only small round holes, 
at iiTOgular intervals, and often disposed in regular patterns, 
are visible ; but ultimately tho shell is completely mined and 
falls to pieces. Natural oyster-banks usually occur in water 
several fathoms deep ; the oysters spawn in May and June, and 
the fry spats”) are extensively collected and removed to 
artificial grounds, or tanks, where the water is very shallow ; 
they are then called “natives,” and do not attain their full, 
growth in loss than five or seven years, whilst tho “ sea-oysters ” 
are full-grown in four years. Native oysters do not breed freely, 
and sometimes many die in the spawning season ; they are also 
liable to bo killed by frost. The season is from August 4 to May 12. 
From 20,000 to 30,000 bushels of “ natives ” and 100,000 bushels 
of sea-oysters are annually sent to the London market. Many 
other species of oysters are eaten in India, China, Australia, &c. 

“ Grreen oj^sters ” are those which 
have fed on conferva in the tanks. 

Suh-geiiera, Oryphoea, Lamarck, 

G. incurva. Shy. (section). Fig. 

215. Free, or very slightly at- 
tached ; left valve with a promi- 
nent, incurved umbo ; right valve 
small, concave. Foseilf 30 species. 

Lias — Chalk. Europe, India. 

Exogyra^ Sby. E. coiiica, PI. XVI., Fig. 2. Shell chama- 
shapod, attached by the left valve ; umbones sub-spiral, turned 
to the posterior side (/.e. reversed); right valvo opercular. 
FomU 4G species. L, Oolite — Chalk. United States ; Europe. 

Limy a (Deshayesana), Bouault, 1859. Mem. Soc. G5ol. 
b. III. 471, t. 15. Fig. 3. Z. Eocene^ Paris. The figure is most 
like an oyster, and the “ second adductor impression,” on 
account of which it is named Dimya^ is rather like the small 
anterior scar in Fecten (Fig. 210). 

Anomia, L. 

Etymology, anomioSt unequal. 

Example, A. Achsous, PI. XVI., Fig. 3. 

Synonym, Fenestrella, Bolton; Cepa, Humph. A enigma, 
Eoch. 

fl%«i//,suVorbicular, very variable, translucent, and slightly' ■$ 
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pearly within, attached by a plug passing through a hole or 
notch in the right valve : upper valve convex, smooth, lamellar 
or striatoi ; interior with a sub-marginal cartilage-pit, and 
four muscular impressions, 3 sub-central, and one in front of 
the cartilage (see Fig. 213, p. 402) : lower valve concave, with a 
deep, rounded notch in front of the cartilage process ; disk with 
a single (adductor) impression. 

Animal with the mantle open, its margins with a short double 
fringe ; lips membranous, elongated ; palpi fixed, striated on 
both sides ; gills 2 on each side, united posteriorly, the outer 
laminae incomplete and free ; foot small, cylindiical, subsidiary 
to a lamellar and more or less calcified byssal plug, attached to 
the upper valve by three muscles ; adductor muscle behind the 
byssal muscles^ small, composed of two elements ; sexes dis- 
tinct ; ovary extending into the substance of the lower mantle- 
lobe. 

In A. pernoidesy from California, there is an anterior {pedal) 
muscular impression in both valves. 

“ There -is no relationship of affinity between Anomia and 
Terehratukiy but only a resemblance through formal analogy; 
the parts which seem identical are not homologous.** (Forbes.) 

The Anomiao are found attached to oysters and other shells, 
and frequently acquire the form of the surfaces with which 
their growing margins are in contact. They are not edible. 

Distribution^ 20 species. North America, Britain, Black Sea, 
India, Australia, West America, Icy sea. Low water — 100 
fathoms. 

Fossil, 36 species. Oolite — . Chili, United States, Europe, 
India. 

Sub-genera, Placunomia (Cumin gii), Brodcrip. Synonym, 
Pododesmus, Phil. P. macroschisma, PI. XVI., Fig. 4. Upper 
valve with only two muscular impressions; tho pedal scar 
radiately striated ; the byssal plug is often fixed in the lower 
valve, and its muscle becomes (functionally) an adductor. Dis- 
tribution, 13 species. West Indies, Britain (P. patelliformis), 
New Zealand, California, Behring’s Sea, Ochotsk. — 60 
fathoms. 

Limanomia (Grayana), Bouchard. Shell eared like Lima. 
Fossil, 4 species. Devonian ; Boulonnais, China ? 

Placxjna, Solander. — ^Winddw-Shell. 

Etymology, plakous, a thin cake. 

Example, P. sella, PI. XYI., Fig. 6. 

SheU Buborbicular, compressed, translucent, free, resting on 
T 



410 


UAinjAL OF THE HOIHIkX^A. 


the right valve ; hinge area narrow and obscure ; cartilage 
supported by two diverging ridges in the right valve and cor- 
responding grooves in the left ; muscular impressions double, 
the larg^ element round and central, the smaller distinct and 
crescent shaped, in front of it. 

The Placunse are very closely allied to Anomia; and many 
intermediate forms may be traced. The shell of each consists 
entirely of sub-nacreous, plicated laminae, peculiarly separable, 
and ooosisionally penetrated by minute tubuli. (Carpenter.) P, 
BeJta, called, from its shape, the “ saddle-oyster,” is remarkably 
striated. In P. placenta^ PL XVI., Fig. 6, the anterior carti- 
lage ridge is only half as long as the other, which appears to be 
connected with the economy of the shell when young ; in speci- 
mens 1 inch across, there is a pedal impression below the 
cartilage grooves of the upper valve, and a shallow sinus in the 
margin of the lower valve, indicating a slight byssal attach- 
ment at that age. 

Placuna* is essentially like Anomia^ having the generative 
system attached to the right mantle-lobe, and the ventricle 
exposed. The mantle-margin is cirrated, and furnished with a 
curtain^ as in Pccten ; the foot is tubular and extensile, but has 
no distinct muscles except the small one, whose existence in 
P. placenta (PL XVI., Fig. 6) we had predicated from examina- 
tion of the* shell, f The small muscular impressions before 
and in the rear of the adductor are produced by suspensors 
of the giUs. 

JDistributton, 4 species. Scinde, North Australia, China. 

Sub^genera. Carolta, Cantraine, 1835 (after Prince Charles 
Bonaparte). Synonym^ Hemiplacuna, G. Sby. Type, C. placu- 
noides, PL XVI., Fig. 7. Shell like Placuna; hinge, when 
young, like Anomia, with a byssal plug passing through a 
small deep sinus in front of the cartilage process, which is closed 
in the adult. Distribution, 3 species. (British Museum), Tertiary, 
Egypt; America? 

Placunopsis, Morris and Lycett. P. Jurensis, Eoemer. Sub- 
orbicular, upper valve convex, radiately striated, or taking the 
form of the surface to which it adheres ; lower valve flat ; liga- 
mental groove sub-marginal, transverse ; muscular impression 
large, sub-central. Fossil 4 species. Lower Oolites, Europe. 

Placenta, EetziuB. Cartilage grooves slightly divergent, the 
posterior one the longer of the two ; muscular impression sub- 
central. . * 

• figures aatf desoriptioiis ^ te found In the An. Kat. Hist 1855, p. 22. 

t appesrs to represent the of Anomie, xether than the foot, 

as iqpening for th^ pnsm^of a hyssus. 
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Pboten, 0. F. Muller. Scallop. 

Etymology, ^ecten, a comb. 

Type, P. maximus (Janira, Sebum.) 

Synonyms, Argus, Poli. Discites, Scbl. Amusium, bfublfeldt. 

Shell sub-orbicular, regular, resting on the right valve, 
usually ornamented with radiating ribs ; beaks approximate, 
eared ; anterior ears most prominent ; posterior side a little 
oblique ; right valve most convex, with a notch below the front 
ear; hinge-margins straight, united by a narrow ligament; 
cartilage internal, in a central pit ; adductor impression double, 
obscure ; pedal impression only in the left valve, or obsolete 
(Fig. 210). 

Animal with the mantle quite open, its margins double, the 
inner pendent like a curtain 
(m) finely fringed; at its 
base a row of conspicuous 
round black eyes {ocelli) sur- 
rounded by tentacular fila- 
ments; gills {hr) exceed- 
ingly delicate, crescent- 
shaped, quite disconnected 
posteriorly, having separate 
excurrent canals ; lips folia- Pectenmr 

ceous; palpi truncated, plain outside, striated within; foot 
finger-like, grooved, byssiferous in tho young. 

The Scallop (P. maximus) and “quin*^ (P. opercularis) 
esteemed delicacies ; the latter covers extensive banks, especially 
on the north and west of Ireland, in 15 to 25 fathoms water. 
The scallop ranges from 3 — 40 fathoms ; its body is bright orange, 
or scarlet, the mantle fawn-colour, marbled with brown ; the 
shell is used for “scalloping” oysters, formerly it was em- 
ployed as a drinking- cup, and celebrated as such in Ossian’s 
“hall of shells.” An allied species has received the name of 
“St. James’s shell” (P. Jacohoevs); it was worn by pilgrims 
to the Holy Land, and became the badge of several orders of 
knighthood, t 

Most of the Pectens spin a byssus when young, and some, 
like P. varius, do so habitually ; P. niveus moors itself to the 
fronds of the tangle {Laminaria), 

* The Pectens do not open so wide as here represented ;^heir “ enrtains ” remain 
in contact at one point on the posterior side, sepamting the branchial from the exhalent 
currents. 

t When the monks of the ninth century concerted the fishe^^mm of Qexmesar$t into 
a Spanish warrior, they assigned him the sCaUop>shellfor his »cognizaaoe.’’ (Bfonle’s 
** Heralury of Pish.”) . ^ ^ ^ 
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The Rev. D. Landsborough observed the fry of P. operculariSf 
when loss than the size of a sixpence, swimming in a pool of 
sea- water left by the ebbing of the tide. ** Their motion was 
rapid and zig-zag ; they seemed, by the sudden opening and 
closing of their valves, to have the power of darting like an 
arrow through the water. One jerk carried them some yards, 
and then by another sudden jerk they were off In a moment on 
a different tack.” 

The shell <5f Pecten and the succeeding genera consists almost 
exclusively of membranous laminoe, coarsely or finely corru- 
gated. It is composed of two very distinct layers, differing in 
colour (and also in texture and destructibility), but having 
essentially the same structure. Traces of cellularity are some- 
times discoverable on the external surface; P. nobilia has a 
distinct prismatic-cellular layer externally. (Carpenter.) 

Bub-genera^ Neithea, Drouet, Vola, Klein. P. quinque- 
costatus and other fossil species with concavo-convex valves 
and distinct hinge-teeth ; the inner layers of these shells are 
wanting in all specimens from the English chalk. 

Pallium^ Schum. P. plica, PI. XVI., Fig. 8. Hinge obscurely 
toothed. 

Hinniiea (Oortesii) Defr. P. pusio, PI. XVI., Fig. 10. Shell 
regular and byssiferous when young ; afterwards cementing its 
lower valve and becoming more or less irregular. 

Distribution^ 2 species. 

Fossil, Trias ? Upper Greensand — , Europe. 

Hemipecten, A. Adams. H. Forbesianus, PI. XVI., Fig. 9. 
Shell hyaline, posterior ears obsolete, anterior prominent; 
right valve flat, byssal sinus deep; structure permeated by 
microscopic tubuli, as in Lima, 

Amuaium, Klein. Shell nearly equivalved, gaping in front 
and behind ; smooth outside, generally marked with radiating 
grooves inside. 

Distribution, 176 species. World-wide ; Nova-Zembla— Cape 
Horn ; — 200 fathoms. 

Fossil, 450 species (including Aviculo-pecten). Caib. — , 

World-wide. 


Lima, Bruguiere. 

Etymology, lima, a file. 

Examph, L. squamosa, PI. XVI. , Fig. 11. (Ostrea lima, L.) 
Synonyms, Plagiostoma (Llhwyd), Sby. P. cardiiforme, 
H. XVI., Fig. 12. 

Sk^l ^uivalve, compressed, obliquely oval ; anterior side 
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Btxaight, gaping, posterior rounded, usually close; umbones 
apart, eared; valves smooth, punctate-striate, or radiately 
ribbed and imbricated; hinge area triangular, cartilage pit 
central ; adductor impression lateral, large, double ; pedal 
scars 2, small. 

Animalf mantlo-margins separate, inner pendent, fringed 
with long tentacular filaments, ocelli inconspicuous; foot 
finger-like, grooved; lips with tentacular filaments, palpi 
small, striated inside ; gills equal on each side, distinct. 

The shell is always white ; its outer layer consists of coarsely- 
plicated membranous lamellse ; the inner layer is perforated by 
minute tubuli, forming a complete network. (Carpenter.) 

The Limas are either free or spin a byssus ; some make an 
artificial burrow when adult, by spinning together sand or coral- 
fragments and shells, but the habit is not constant. (Forbes.) 
The burrows of X. hiana are several times longer than the shell, 
and closed at each end. (Charlesworth.) ‘‘This species is 
pale or deep crimson, with an orange mantle ; when taken out 
of its nest it is one of the most beautiful marine animals to look 
upon, it swims with great vigour, like the scallop, by opening 
and closing its valves, so that it is impelled onwards or upwards 
in a succession of jumps. The filaments of the fringe are 
easily broken off, and seem to liye many hours after they are 
detached, twisting themselves like worms.^* (Landsborough.) 
X. apinoaa has conspicuous ocelli, and short filaments. 

Sub-generUy Limatulay S. Wood. L. sub-auriculata, PI. XVI., 
Fig. 13. Valves equilateral ; 8 species. Greenland — Britain. 
Foaaily Miocene — . Europe. 

Limceay Bronn. L. strigilata, PI. XVI. Fig. 14.* Hinge 
minutely toothed. 

Foaaily 4 species. Lias — Pliocene. The recent Limosa ? 
Saraii (Lov§n), Norway (=L. crassa of the .^gean ?) has the 
mantle-border plain. Some of the larger recent species have 
obscure lateral teeth. 

DiatributioTiy 20 species. Norway, Britain, West Indies, 
Canaries, India, Australia ; 1 — 1 50 fathoms. The largest living 
species (X. excavatOy Chemn.) is found on the coast of Norway. 

Foaaily 200 species. Carb.? Trias — . United States, Europe, 
India. The so-called PlagioatoTna apinoaum is a Bpmdylua, 

Spokdylus (Pliny) L, Thomy-oyster. 

Typey S. gsedaropus, L. 

ExampUy S. princeps, PI, XVI., Fig. 15 

« After Broun; the figure m Brocchi doee not ehow the teeth. 
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SynonymSi Dianoliora, Sby. Podopsis, Lam. Paohytes, Defr. 

Shell irregular, attached by the right valve, radiately ribbed, 
gpiny or foliaceous ; umbones remote, eared ; lower valve with 
a triangular hinge-area, cartilage in a central groove, nearly or 
quite covered { hinge of two curved interlocking teeth in each 
valve ; adductor impression double. 

Animal f with the mantle open and gills separate, as in Peden; 
lips foliaceous, palpi short ; foot small, cylindrical, truncated. 

In aged specimens the circular portion of the muscular scar 
exhibits dendritic vascular markings. The lower valve is 
always most spiny and least coloured ; in some species (like 8, 
imperialiey the shell is scarcely, if at all, attached by its beak 
or spines. The inner shell-layer is very distinct from the outer, 
and always wanting in fossil specimens from calcareous rooks, 
then called Dianchoroe, Specimens from the Miocene of St. 
Domingo, which have lost this layer, contain a loose mould of 
the original interior. Water-cavities are common in the inner 
layer, the border of the mg-ntle having deposited shell more 
rapidly than the umbonal portion. (Owen, Mag. Nat. Hist. 
1838, p. 409.) 

Distribution^ 68 species. West Indies, Canaries, Mediter- 
ranean, India, Torres Straits, Pacific, West America: — 106 
fathoms. 

Foseilf 80 species. Garb — . Europe, United States, India. 

Sub-genus j Pedum, Brug. P. spondyloides, PI, XVI., 
Pig. 16. Shell thin, smooth, compressed, attached by a byssus 
passing through a deep notch in the right valve. Inhabits 
coral-reefs, where it is found half-embedded ; Eed Sea, Indian 
Ocean, Mauritius, Chinese Seas. 

Plioattjla, Lamarck. 

Etymology, plicatus, plaited. 

Type, P, cristata, PI. XVI., Fig. 17. 

Shell irregular, attached by the umbo of the right valve; 
valve smooth or plaited ; hinge-area obscure ; cartilage quite 
internal ; binge-teeth, two in each valve ; adductor scar simple. 

Animal resembles epondylus. 

Distribution, 9 species. West Indies, India, Philippines, 
Auistralia, West America. 

Fossil, 40 species. Trias—, United States, Europe, Algeria, 
^Zndia. 

P. AfanfeZli' fLea) Alabama, has the valves eared. 
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Family n.— A yiouled^. Wing-dielleu 

8hdl inequivalve, very oblique, resting on the smaller (right) 
valve, and attadhed by a byssus; epidermis indistinct: outer 
layer prismatic-cellular (Fig. 217), in- 
terior nacreous; posterior muscular im- 
pression large, sub-central, anterior small, 
within the umbo ; pallial line, irregularly 
dotted ; hinge-line straight, elongated ; 
umbones anterior, eared, the posterior 
ear wing-like ; cartilage contained in one 
or several grooves ; hinge edentulous, or 
obscurely toothed. 

Animal with the mantle-lobes free, 
their margins fringed ; foot small, spinning a byssui ; gills two 
on each side, crescent-shaped, entirely free [Desk.) or united to 
each other posteriorly, and to the mantle (as in the Oyster, and 
not as in Pccten), 

The wing-shells, or pearl-oysters, are natives of tropical and 
temperate seas ; there are no living species in northern latitudes, 
where fossil forms are very numerous. 



Avicttla (Klein), Bruguiere. 

Etymology, avicula, a little bird. 

Type, A. hirundo, PI. XYI., Fig. 18. 

Shell obliquely oval, very inequivalve; right valve with a 
byssal sinus beneath the anterior ear; cartilage pit single, 
oblique ; hinge with one or two small cardinal teeth, and an 
elongated posterior tooth, often obsolete; posterior muscular 
impression (adductor and pedal) large, sub-central; anterior 
(pedal scar) small, umbonal. 

Animal (of meleagrina) with mantle-lobes united at one point 
by the gills, their margins fringed and furnished with a pendent 
curtain ; curtains fringed in the branchial region, plain behind ; 
foot finger-like, grooved; byssus often solid, cylindrical, with 
an expanded termination ; pedal muscles four, posterior large 
in front of the adductor ; adductor composed of two elements ; 
retractors of the mantle forming a series of dots, and a large 
spot near the adductor; lips simple; palpi truncated; gills 
equal, crescentic, united beldnd the foot. (British Museum.) 

• Tbe cenalar itracttire may be seen with a hand*lens, in ^ thin maiigln of tho 
shdl, by holding it op to the light ; or on the edges of broken fragments. 
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DUtrihutiorit 25 species. Mexico, South Britain, Mediter« 
ranean, India, Pacific : — 20 fathoms. 

Fossil^ 300 species. Lower Silurian — . World-wide. 

8ub^genera Maleagrina. Lam. Margaritophora, Muhlfeldt. 
M. margaritifera, PI. XVI., Pig. 19. The “ pearl-oysters*’ are 
less oblique than the other aviculcs^ and their valves are flatter 
and nearly equal ; the posterior pedal impression is blended 
with that of the great adductor. They are found at Madagascar, 
Ceylon, Swan Liver, Panama, &c. Manilla is the chief port to 
which they are taken. There are three principal kinds, which are 
worth from £2 to £4 per cwt. : — 1. The silver-lipped, from the 
Society Islands, of which about twenty tons are annually im- 
ported to Liverpool. 2. The black-lipped, from Manilla, of 
which thirty tons were imported in 1851. 3. A smaller sort 
from Panama, 200 tons of which are annually imported; in 
1851 a single vessel brought 340 tons. (T. C. Archer.) These 
shells afibrd the “ mother-o’ -pearl” used for ornamental pur- 
poses ; and the oriental ” pearls of cpmmerco (p. 30, 31). Mr. 
Hope’s pearl, said to bo the largest Imown, measures 2 inches 
long, 4 round, and weighs 1,800 grains. Pearl-oysters are found 
in about 12 fathom water ; the fisheries of the Persian Gulf and 
Ceylon have been celebrated from the time of Pliny. 

MaZ/eiw, Lam. M. vulgaris, PI. XVL, Fig. 20. The “hammer- 
oyster ” is remarkable for its form, which becomes extremely 
elongated with ago; both cars are long, and the umbones 
central. When young it is like an ordinary Avicula^ with a 
deep byssal notch in the right valve. 6 species. China, 
Australia. 

Vulsella^ Lam. V. lingulata, PI. XYI., Fig. 21. Synonymy 
Eeniella, Sw. Shell, oblong, striated, sub-oquivalve ; umbones 
straight, cai’less. Often found imbedded in living sponges. 
Dietribution, 7 species. Red Sea, India, Australia, Tasmania. 
Foaail, 1 species. TJ. Chalk — . Britain, France. 

Fteropemay Lycett, 1852. P. costatula, Desk Shell with a 
long posterior wing ; hinge-line bordered by a groove ; anterior 
teeth numerous, minute; posterior one or two, long, nearly 
parallel with the hinge-margin. Foaail y 3 species. Bath oolite ; 
Britain, France. 

; P (Pallasii), 1846. Yery inequivalve ; left umbo pro- 

minent, earless ; right valve small and flat, with a deep sinus 
h^eath' the small anterior ear. Foaaily 4 species, Permian — 
Gault. Europe. “ In X. cygnipea we find no trace of prismatic 
oellular structure or nacre, but the oaarsely corrugated and 
somewhat tubular structure of the Peotens.” (Carpenter.) 
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Ambonychia (bellistriata), Hall, 1847. Nearly equivalve, 
^bbose, oblique, obtusely 'winged. A, vetmta (Inoceramus, 
Sby.) is concentrically furrowed ; the right valve has a small 
anterior ear (usually concealed) separated by a deep and narrow 
sinus. Foasilf 12 species. Lower Silurian — Oarb. United 
States, Europe. 

P Cardiola (interrupta), Broderip, 1844. Equivalve, gibbose, 
obliquely oval, radiately ribbed ; beaks prominent ; binge-area 
short and flat. Foasilf 17 species. Upper Silurian — Dev. 
United States, Europe. 

P Eurydeama (cordata), Morris ; Devonian? New South Wales. 
Shell equivalve, sub-orbicular, ventricose, very thick near the 
beaks ; ligimental area long, wide, sub-internal ; byssal groove 
close to the umbo ; right valve with a large, blunt hinge-tooth ; 
adductor impression single, placed anteriorly; pallial line dotted. 

Fterinea (Isevis), Goldf. 1832. Shell thick, rather inequivalve, 
very oblique and broadly winged ; beaks anterior; sinus shallow ; 
hinge-area long, straight, narrow, striated lengthwise; ante- 
rior teeth few, radiating ; posterior teeth laminar, elongated ; 
anterior (pedal) scar deep, posterior (adductor) impression large, 
very eccentric. FoeaU^ 32 species. Lower Silurian — Carb. 
United States, Europe, Australia. Pteronites (angustatus) 
M*Coy, 1844, is thinner and has the teeth, &c., less developed. 

MonotUf Bronn, 1830. M. Salinaria, Schl. Triaa^ Hallein. 
Obliquely oval, compressed, radiated ; anterior side short, 
rounded ; posterior slightly eared. 

Synonymy ? Halohia (saHnarum) Br. 1830. TriaSy Hallstadt. 
Semi-oval, radiated, compressed, with a shallow sinus in front ; 
hinge-Hne long and straight. 

PosiDONOMTA, Bronn. 

Synonymy Posidonia, Br. 1838 (not KOnig). Poaeidony Noptiine. 

Typcy P. Becheri, PI. XVI., Fig. 22. 

Shell thin, equivalve, compressed, earless, concentrically 
furrowed ; hinge-line short and straight, edentulous. 

Foaaily 60 species. Lower Silurian — Trias. United States, 
Europe. 

? Avicijxo-pectek, M‘0oy, 1852. 

TypCy Pecten granosus, Sby. Min. Con. t. 674. 

Shell inequivalve, sub-orbicular, eared ; hinge-areas flat, with 
several long, narrow cartilage furrows, slightly oblique on each 
side of the umbones ; xight valve with a deep and narrow byssal 
sinus beneath the anterior ear; adductoflF impression l^ge, 
T 3 
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simple, Bub-oentral ; pedal scar small and deep, beneath tjtie 
iimb(w 

jPoaai? (see Peoten). Lower Silurian — Garb. Spitzbergen -- 
Australia. 


Gehyillia, Defrance. 

Etymology i dedicated to M. Gerville, a French naturalist. 

Example^ G. anceps, PL XVll., Fig. 1. 

Shell like Avicula\ elongated; anterior ear small, posterior 
wing-like ; area long and flat, cartilage pits several, wide apart ; 
hinge-teeth obscure, diverging posteriorly. 

Foaailf 37 species. Garb. — Chalk. Europe, 

Buh^genm ? Bahewellia^ King. B. ceratophaga, Schl. Fosaily 
6 species. Permian, Britain, Germany, Bussia. Shell small, 
inequivalve, cartilage pits 2 — 5 ; hinge with anterior and pos- 
terior teeth; anterior muscular impression and pallial line 
distinct. 


Perna, Bruguiere. 

^ Etymology y pemay a shell-fish (resembling a gammon) y Pliny. 

Synonymsy Melina, Betz, Isognomon, Klein. Pedalion, 
Solander. 

TypOy P. ephippium, L. PI. XYII., Fig. 2. 

Shell nearly equivalve, compressed, sub-quadrate ; area wide, 
cartilage pits numerous, elongated, close-set ; right valve with 
a byssal sinus ; muscular impression double. 

The Pernas vary in form like the Aviculce; some are very 
oblique, some very inequivalve, and many fossil species have 
the posterior side produced and wing-like. In some Tertiary 
Pemas the pearly layer is an inch thick. 

JJUtrihutiony 18 species. Tropical seas; West Indies — India 

West America. 

Fomly 30 species. Trias — . United States, Chili, Europe. 

Suh-generay Crenatulay Lamk. C. viridis, PI. XVI., Fig. 24. 
Shell thin, oblong, compressed ; byssal sinus obsolete ; cartilage 
pits shallow, crescent-shaped. JDistributiony 8 species. North 
Africa, Bed Sea — China ; in sponges, Fossily 4 species. 

Hypotrerruiy D’Orb, 1853. H. rupellensis ( = P Pulvinites 
Adansonii, Defrance, 1826) ; Coral-rag, Bochelle. Shell oblong, 
inequivalve ; right valve flat or concave, with a round byss^ 
foramen near the hinge ; left valve convex, with a muscular 
impression near the umbo ; hinge-margin broad, curved, with 
about twelve olose*set transverse cartilage grooves. 



^KOHIFEBA. 


419 


Inooeramtts, Sowerby (1814). 

Etymology^ i% (inos), fibre, heramosy shell. 

Example, I. eulcjatiis, PI. XVII., Pig. 3. 

Synonym, Catillus, Brongn. 

Shell inequivalve, ventricose, radiately or concentrically 
furrowed, timbones prominent ; binge-line straight, elongated ; 
cartilage pits transverse, nnmorons, close-set. 

This genus differs from Pema chiefly in form. 7. involutus 
has the left valve spiral, the right opercular. 7. Cuvieri attains 
the length of a yard. Largo flat fragments are common both 
in the chalk and flints, and are often perforated by the Cliona, 
Hemispherical pearls have been found developed from their 
inner surface, and spherical jicarls of the same prismatic-cellular 
structure occur detached, in the chalk. (Wetherell.) The Ino~ 
cerami of the gault are nacreous. 

Fossil, 15 species. ? Silurian — Chalk. South America, 
United States, Europe, Algeria, Thibet. 

Pinna, L. 

Etymology, pinna, a fin or wing. 

Type, P. squamosa, PL XYI., Pig. 23. 

Shell equivalve, wedge-shaped; umbones quite a^rior; 
posterior side truncated and gaping ; ligamental groove linear, 
elongated; hinge edentulous; anterior adductor scar apical, 
posterior sub-central, large, ill-defined ; pedal scar in front of 
posterior adductor. 

Animal with the mantle doubly fringed; foot elongated^ 
grooved, spinning a powerful byssus, attached by large triple 
muscles to the centre of each valve ; adductors both large ; palpi 
elongated ; gills long. 

distribution, 30 species. United States, Britain, Mediter- 
ranean, Australia, Pacific, Panama. 

Fossil, 60 species. Devonian — . United States, Europe, 
South India. 

The shell of the Pinna attains a length of two feet ; when 
young it is thin, brittle, and translucent, consisting almost 
entirely of prismatic cell-layers; the pearly lining is thin, 
divided, and extends less than half-way from the beak. Some 
fossil Pinnas crumble under the touch into their component 
fibres. The living species range from extreme low water to 
60 fathoms ; they are moor^ vertically, and often nearly buried 
in sand, with knife-like edges erect. Tlte byssus has sometimes 
been mixed with silk, spun, and knitted into glov6fl» &o. (Bri^ 
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Mus.) A little crab 'wbicb nestles in the mantle and gills of tbo 
Pinna, was anciently believed to bave formed an alliance with 
*1;he blind shell-fish, and received the name of Pinna-gnardian 
{Pinnoteres) from Aristotle ; similar species infest the Mussels 
and Anomice of the British coast. 

Sub-genua, Trichitea (Plott), Lycett. T. Plottii, Llhwyd. 
(** Pinnigene,” Saussure.) Shell thick, inoquivalve, somewWt 
irregular, margins undulated. Fossil, 5 species. Oolitic strata 
of England and Prance. Fragments an inch or more in thick- 
ness are common in the Cottoswold-hills ; full-grown individuals 
are supposed to have measured a yard across. 

Family III.— MYXiLiDiE. Mussels. 

Shell equivalve, oval or elongated, closed, umbones anterior, 
epidermis thick and dark, often filamentose ; ligament internal, 
sub-marginal, very long ; hinge edentulous ; outer shell layer 
obscurely prismatic-cellular ; * inner more or less nacreous ; 
pallial line simple; anterior muscular impression small and 
narrow, posterior large, obscure. 

Animal marine or fluviatile, attached by a byssus ; mantle- 
lobes united between the siphonal openings ; gfils two on each 
side, elongated, and united behind to each other and to the 
mantle, dorsal margins of the outer and innermost laminae free ; 
foot cylindrical, grooved. 

The members of this family exhibit a propensity for conceal- 
ment, frequently spinning a nest of sand and shell-fragments, 
burrowing in soft substances, or secreting themselves in the 
burrows of other shells. 

Mytiltts, L. Sea-mussel. 

Example, M. smaragdinus, PI. XVII., Fig. 4. 

Shell wedge-shaped, rounded behind; umbones terminal, 
pointed ; hinge-teeth minute or obsolete ; pedal muscular im- 
pressions two in each valve, small, simple, close to the adductors. 

Animal with the mantle- margins plain in the anal region, 
and projecting slightly; branchial margins fringed; byssus 
strong and coarse ; gills nearly equal ; palpi long and pointed, 
& 66 . 

The common edible mussel frequents mud-banks which are 
uncovered at low-water ; the fry abound in water u few fathoms 
deep ; they are full-grown in a single year. From some un- 

* A thin layer of minute cells may frequently be deteo^ immediately under the 
epidennis. (Carpenter.) ' ' 
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known cause they are at times extremely deleterious. The 
consumption of mussels in Edinburgh and Leith is estimated 
at 400 bushels (= 400,000 mussels) annually ; enormous quan- 
tities are also used for bait, especially in the deep sea fishery, 
for which purpose thirty or forty millions are collected yearly 
in the Firth of Forth alone. (Dr. Knapp.) Mussels produce 
small and inferior pearls. At Port Stanley, Falkland Islands, 
Mr. Macgillivray noticed beds of mussels which were chiefiy 
dead, being frozen at low-water. M. bilocularis (Septifer, 
Eecluz) has an umbonal shelf for the support of the anterior 
adductor, like Dreissena ; it is found at Mauritius and Australia. 
M, exustus (Brachydontes, Sw.) has the hinge-margin denti- 
culated continuously. 

Distribution^ 65 species. World-wide. Ochotsk, Behring’s 
Sea, Russian Ice-meer; Black Sea, Cape Horn, Cape, New 
Zealand. 

Fomly 100 species. Silurian — . United States, Europe, 
South India. 

? Myalina, Koninck, 1842. 

Typea^ M. Q-oldfussiana, Kon. Oarb, M. acuminata, Sby. 
Permian. 

Shell equivalve, mytili-form ; beaks nearly terminal, septi- 
ferous internally; hinge-margin thickened, flat, with several 
longitudinal cartilage-grooves ; muscular impressions two ; 
pallial line simple. 

Fosaily 6 species. Garb. — Permian. Europe. The liga- 
m^tal area resembles that of the recent Area obliquata, 
Chemn. India. 

Modiola, Lam. Horse-mussel. 

Etymology, modiolus, a small measure, or drinking- vessel. 

Example, M. tulipa, PL XYII., Fig. 6. M. modiolus, p. 403, 
Fig. 214. 

Shell oblong, inflated in iront ; umbones anterior, obtuse ; 
hinge toothless; pedal impressions three in each valve, the 
central elongated; epidermis often produced into long beard- 
like fringes. 

Animal with the mantle-margin simple, protruding in the 
branchial region ; byssus ample, fine ; palpi triangular, pointed. 

The Modiola are distinguished from the Mussels by their 
habit of burrowing, or spinning a nest. Low water — 100 
fathoms. 
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DistrihxHon^ 70 species, chiefly tropical ; M, modiolus^ Arctic 
seas — Britain. 

Fo$$il^ 160 species. Silurian? Lias — . United States, 
Europe, Thibet, South India. 

Sub^genera, Lithodomiba^ Guv. M. lithophaga, PI. XVII., 
Eig. 7. Bhell cylindrical, inflated in front, wedge-shaped behind; 
epidermis thick and dark; interior nacreous.* Diatributiorif 
40 species. West Indies — New Zealand. Fossil, 35 speoidis. 
Garb. — . Europe, United States. The ‘‘date-shell” bores 
into corals, shells (Fig. 25, p. 34), and the hardest limestone 
rocks ; its burrows are shaped like the shell, and do not admit 
of free rotatory motion. The animal, which is eaten in the 
Mediterranean, is like a common mussel ; in L. patagonicus the 
siphons are produced. Like other burrowing shell-fish, they 
are luminous. Perforations of Litliodomi in limestone cliffs, 
and in the columns of the Temple of Serapis at Puteoli, have 
afforded conclusive evidence of changes in the level of sea- 
coasts in modern times. (LyelTs “ Principles of G-eology.”) 

Grenella, Brown. G. disoors, PI. XVII., Fig. 8. (Lanistes, 
Sw. Modiolaria, Beck.) Shell short and tumid, partly smooth, 
and partly ornamented with radiating striae; hinge-margin 
crenulated behind the ligament ; interior brilliantly nacreous. 
Animal with the anal tube and branchial margins prominent. 
Distribution, 24 species. Temperate and arctic seas; Nova 
Zembla, Ochotsk, Britain, New Zealand. Low water — 40 
fathoms. Spinning a nest, or hiding amongst the roots of sea- 
weed and corallines. M, marmorata, Forbes, burrows in the 
test of Ascidia, Fossil, 12 species. Upper Greensan^ — . 
Europe. 

Modiolarca (trapezina), Gray ; Falkland Islands — Kerguelen, 
attached to floating sea-weed ; mantle-lobes united, pedal open- 
ing small, foot with an expanded sole, front adductor round. 
M, ? pelagica, PI. XVII., Fig. 6, is found burrowing in floating 
blubber, off the Gape. (Forbes.) 2 living species. 

P Mytilimeria (Nuttallii), Gonrad. Shell irregularly oval, thin, 
edentulous, gaping posteriorly ; umbones sub-spiral ; ligament 
short, semi-internal. Distribution, Galifomia; animal gre- 
garious, forming a nest. 

Modiolopsis (mytiloides), HaU, 1847 ( = Gypricardites, part, 
Conrad. Lyonsia, part, D’Orb.). Shell like modiola, thbi and 
smooth, front end somewhat lobed; anterior adductor scar 

The ontar di^-layer has a tabiilar stmotore; the thbes are excewiTelr minute, 
htinohing, ohU<ine and parall^. ^Carpenter.) 
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large and oyal. Fob^U^ 15 species. Silurian, United States, 
Europe. 

P Or</iono<t« (pholadis), Oonrad. Lower Silurian, New York. 
8Ml elongated, margins parallel, umbones anterior, back 
plaited.* 

Myrinay Adams, Modiola pelagicay has tbe mantle open; 
the ^ell is peculiar from the large size of the anterior muscular 
impression; and the subcentral umbones distinguish it from 
Modiolarca, 

Hoplomytilus (crassus), Sdbgr. Devoniariy Nassau. Shell with 
a muscular plate in the umbo, like Beptifer, The Mytilue 
eqmmosusy Sby. Magnesian limestone, Brit., has a similar plate. 

Hippomya. Salter. 

Bhdl gibbous, with anterior inflated close beaks, a long 
cardinal edge ; anterior edge short, rounded, and separated by a 
strong sinus from the inflated posterior ridge and slope. 

Fossily 1 species. Devonian. 

Deeissena, Van Eeneden. 

Etymology y dedicated to Dreyssen, a Belgian physician. 

SynonymSy Mytilomya, Cantr. Congeria, Partsch. Ticho- 
gonia, Bossm. 

TypCy D. polymorpha, PL XTII., Fig. 9. (Mytilus Volgee, 
Chemn.) 

Shell like MytiluSy without its pearly lining ; inner layer com- 
posed of large prismatic shells; um- 
bones terminal ; valves obtusely keeled ; 
right valve with a slight byssal sinus ; 
anterior adductor supported on a shelf 
within the beak ; pedal impression single, 
posterior. 

Animal with the mantle closed ; byssal 
orifice small; and siphon very small, coni- 
cal, plain, branchial prominent, fringed 218. 

inside ; palpi small, triangular ; foot-muscles short and thick, 
close in front of the posterior adductor. 

L, polymorpha is a native of the Aralo- Caspian rivers ; in 
1824 it was observed by Mr. J. Sowerby in the Surrey docks, 

« Hall aiMfSalter name Orthmcitni for such sheila aa So/an wruirietus^ 

Sam^. UevoniaD, ; ^jfifnguinolita cmifuliferus, M’Coy, U. Silorias, Sandal 

and Solenopsis minor, M*Coy, Oarb. limestone, Ireland. M. D’Orbigny has wistnlcen 
the plat^ for teeth, aaifvlaoed the genua with Nucula, The recent M. pUeatOy Lam., 
ffomSioobar lalanda, haa the same long, atralght back and jilted donal rag^ 
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to whioli it appfll^ to have been brought with foreign timber, 
in the holds of vessels. It has since spread into ^e oanals, 
docks, and rivers of many parts of England, France, and 
Belgium, and has been noticed in the iron water-pipes of 
London, incrusted with a ferruginous deposit. (Cunnington.) 

Distributionj 15 species. Europe, America, Africa. 

Fossilt 13 species. Eocene — . Britain, Germany. 

Family IV.— 

Shell regular, equivalve, with strong epidermis ; hinge with 
a long row of similar, comb-like teeth ; pallial line distinct ; 
muscular impressions subequal. Structure corrugated, with 
vertical tubuli in rays between the ribs or striae. (Carpenter.) 

Animal with the mantle open ; foot large, bent, and deeply 
grooved ; gills very oblique, united posteriorly to a membranous 
septum. 

Akoa, L. 

Etymology^ arca^ a chest. 

Type, A. Noa3, PI. XVII., Fig. 12. 

Synonyms, B&Th&tm, Gray; Anomalocardia, Klein; Scapharca, 
Gray ; Scaphula, Benson. 

Examples, A. granosa, PI. XYII., Fig. 10. A. pexata, Fig. 11. 
A. zebra. Fig. 13. 

Shell equivalve or nearly so, thick, sub-quadrate, ventricose, 
strongly ribbed or cancellated; margins smooth or dentated, 
close or sinuatcd ventrally ; hinge straight, teeth very numerous, 
transverse; umbones anterior, separated by a flat, lozenge- 
shaped ligamental area, with numerous cartilage-grooves; 
pallial line simple; posterior adductor impression double; 
pedal scars 2, the posterior elongated. 

Animal with a long pointed foot, heeled, and deeply groved; 
mantle furnished with ocelli ; palpi 0 ; gills long, narrow, less 
striated externally, continuous with tho lips ; hearts two, each 
with an auricle. 

The name Bysso-arca was chosen unfortunately by Swainson, 
for the typical species of the genus, in which the b 3 r 8 sal orifice 
is sometimes very large (PI. XYII., Fig. 13). The byssus is a 
homy cone, composed of numerous thin plates, occasionally 
becoming solid and calcareous ; it can be cast off and re-formed 
with great rapidity. (Forbes.) The Areas with close valves 
have the left valve a little larger than the right, and more 
ornate. 

The Bysso-arks secrete themselves • nder stones at low water, 
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in ci’eyices of rocks, and the empty burrows of bfcring mollusks ; 
they are often much worn and distorted. The genus Palaarca 
probably belongs here ; we have not been able to ascertain the 
generic characters ; but they may be found in the Memoirs qf 
the GeoL Surv., Canada, Vol. III., under the head C 3 rrtodonta. 

Diatrihutiony 140 species. World wide, most abundant in warm 
seas; low water — 230 fathoms {A. imhricatay Poli). Prince- 
Eegent Inlet {A, glacialu), A acaphula, Benson, is found in 
the Ganges and its branches, from Calcutta to Humeerpoor on 
the Jumna, 1,000 miles from the soa. A second species has 
been found in the river Tenasserim, Birmah. The hinge is 
edentulous in the centre, and the posterior teeth are laminar 
and branched ; the elements of the posterior muscular impres- 
sion are distinct. 

Foaaily 400 species. Lower Silurian — . United States, 

Europe, South India. 

CucuLUEA, Lamarck. 

Etymology^ cMCulluSy a cowl. 

TypCy C. concamerata, PI. XVII., Pig. 14. 

Shell sub-quadrate, ventricose ; valves close, striated ; hinge- 
teeth few and oblique, parallel with the hinge-line at each end ; 
posterior muscular impression bounded by an elevated ridge. 

Diatributiorij 2 species. Mauritius, Nicobar, China. 

Fossil j 240 species. Lower Silurian. North America, Pata- 
gonia, Europe. 

Suh-geniLSy Macrodon, Lycett. M. Hirsonensis, PI. XYII., 
Pig. 15. SMI with a few oblique anterior teeth and one or 
more long laminar posterior teeth. The Ark-shells of the 
Palaeozoic and secondary strata have their anterior teeth more 
or less oblique, like Area, the posterior teeth parallel with the 
hinge-line like Cuculloea ; their valves are close or gaping below ; 
their umbones frequently sub-spiral ; and the hinge-area is 
often very narrow, and in some species only the posterior moiety 
is visible. 

Farallelopipedum, EHein. The outermost hinge-teeth short, 
and perpendicular to the hinge-line; teeth developed along 
the whole length of the hinge. 

Pectuncttlus, Lam. 

Type, P. pectiniformis, PI. XYII., Pig. 16. (Area pectun- 
culns, L.) 

orbicular, nearly equilateral, smooth ot mdiately striated; 
umbones central, divided by a striated ligamental area ; hingo 
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with a Bemidlcular row of transverse teeth; adductors sub- 
equal ; pidlial line simple ; margins crenated inside. 

AninM with a large crescent-shaped foot, margins of the 
sole undulated; mantle open, margins simple, with minute 
ocelli; gills equal, lips continuous with the gills. 

Distribution^ 68 species. West Indies, Britain, India, New 
Zealand, West America; ranging from 8 to 60, rarely 120 
fathoms. 

Fossil, 80 species. Neocomian — . United States, Europe 
South India. 

The teeth of Pectunculus and Area increase in number with 
age, by additions to each end of the hinge-line, but sometimes 
the central teeth are obliterated by encroachments of the liga- 
ment. 


Lmopsis, Sassi, 182’7. 

Type, L. aurita, PI. XYII., Fig. 17. 

Synonym, Trigonocoelia, Nyst. Pectunculina, D’Orb. 

Shell orbicular, convex, slightly oblique ; ligamental area 
with a triangular cartilage-pit in the centre; hinge with 2 
equal, curved series of transverse teeth. 

Distribution, 4 species. Bed Sea (Nyst.), Japan, Britain. 
Mr. M‘Andrew has dredged L, pygmcea, living, on the coast 
of Finmark ; it is a fossil of the Pliocene of England, Belgium, 
and Sicily. 

Fossil, 36 species. Bath-oolite—. United States Europe. 

Nucula, Lam. 

Etymology, diminutive of nux, a nut. 

Example, N. Cobboldise, PI. XVII., Fig. 18 

Shell trigonal, with the umbones turned towards the short 
posterior side ; smooth or sculptured, epidermis olive, interior 
pearly, margins crenulated; hinge with prominent internal 
cartilage-pit, and a series of sharp teeth on each side ; paUial 
line simple. 

Animal with the mantle open, its margins plain ; foot large, 
deeply fissured in front, forming when expanded a disk with 
serrated margins; mouth and lips minute, palpi very large, 
rounded, strongly plaited inside and furnished with a long con- 
voluted appendage ; gills small, plume-like, united behind the 
foot to the branchial septum. 

The Nucula uses its foot for burrowing, and Professor Forbes 
has seen it creep up the side of a glass of sea-water. The labial 
appendages protrude from the shell at the same time with the 
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foot. N. mwabilist Adams, from Japan, is sonlptiufed like tho 
extinct^. Cohboldice. 

DistrihUiont 10 spedes. United States,^ Nonhay^ Cape, 
Japan, Sitka, Ohili. On coarse bottoms, from 6 — 100 frthoms. 

Fossil, 177 species. Lower Silurian ? — . Trias — . America, 
Europe, India. 

Sub^genera, JVwcwKna, D’Orb.* 1847. N. miliaris, PI. XVII., 
Fig. 19. Shell minute ; teeth few, in one series, with a posterior 
lateral tooth. Eocene, France. Nucinella (ovalis), Searles- 
Wood, 1850 (—Pleurodon, Wood, 1840), a minute shell from 
the Coralline crag of Sujffolk, is described as having an external 
ligament. 

P Stalagmium (margaritaceum), Conrad, 1833=Myoparo cos- 
tatus, Lea. Eocene, Alabama. P S.Nyatii, Galeotti (Nucimella, 
D’Orb.). Eocene, Belgium. Shell like Limopsis; ligamental 
area narrow, wholly posterior. 

ISOAEOA, Miinster, 1842. 

Type, I. subspirata, M. Oxford Clay, France, Germany. 

Synonym, Noetia, Gray. 

. Shell ventricose ; beaks large, anterior, often sub-spiral ; 
ligament entirely external ; hinge-line curved, with two series 
of transverse teeth, smaUest in the centre ; pallial lino simple. 

I, Logani (Ctenodonta), Salter, Lower Silurian, Canada, is 
3 inches long, and has the ligament preserved. 

14 species. Lower Silurian — Chalk. North America. 

Europe. 

Sub-genera, Cucullella, M‘Coy. C. antiqua, Sby. Upper 
Silurian, Herefordshire. Shell elliptical, with a strong lib 
behind Ihe anterior adductor impression. 

Lvnularca, Gray. Part anterior to the umbo toothless, with 
a lunule. 

Leda, Schumacher. 

Etymology, Leda, in Greek mythology, mother of Castor and 
Pollux. 

Synonym, Lembulus (Leach) Bisso. 

Example, L. caudata, PI. XVII., Fig. 20. 

Shell resembling Nucvla; oblong, rounded in front, produced 
and pointed behind ; margins even ; pallial line with a small 
smus; umbonal area with a linear impression joining ihe ante- 
rior adductor. 

Animal famished with two partially-tmited, slender, unequal, 

* PwreyM, from the White Kile, is a ornstsoean 1 (Esfhesla.) 
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Biplioxial tubes (Forbes) ; gills narrow, plume-like, deeply 
laminated, attached throughout; mantle-margin with smal] 
ventral lobes forming by their apposition a third siphon. 

Diatrihutionf 80 species. Northern and Arctic Seas, 10 — 
180 fathoms. Siberia, Melville Island, Massachusetts, Britain, 
Mediterranean, Cape, Japan, Australia. 

Fosaily 190 species. United States, Europe, South India. 

Sub- genus f Yoldia^ Mdllor (dedicated to the Countess Yoldi). 



Fig. 219. I o/t/w n. 8p. Antarctic Expedition. 


(From a drawing by Albany Hancoojc, Esq.) The internal organs ai’e represented, 
tts seen throujih the mantl ■, on the removal of the right valve. 

a, a, .Kiductors ; p, p, pedal muscles ; ligament ; gills ; siphons (much con* 
tracted) ; t, c, labial palpi and appendages ; i, intestine ; /, fo6t ; z, z, lateral muscles of 
the foot ; m, pallial line. « 

Y. myalis, PI. XVII. , Fig. 21. Shell oblong, slightly attenuated 
behind, compressed, smooth or obliquely sculptured, with dark 
olive shining epidermis ; external ligament slight ; cartilage as 
in Leda; pallial sinus deep. Animal with the branchial and 
anal siphons united, retractile ; palpi very large, appendiculate ; 
gills narrow, posterior ; foot slightly heeled, deeply grooved, 
its margins crenulated ; intestine lying partly close to the right 
side of the body, and producing an impression in the shell ; 
mantle-margin plain in front, Mnged behind; destitute of 
ventral lobes. Distribution, Arctic and Antarctic Seas, Green- 
land, Massachusetts, Brazil, Norway, Kamtschatka. Tohiia 
limabuXa (Fig. 220) has been dredged, alive, by Mr. M‘Andrew, 
on the coast of Finmark. It is also found in Portland Harbour, 
Massachusetts. The animal is very active, and leaps to an 
astonishing height, exceeding in this faculty the soo|lop-Bhelis« 
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(Dr. Migliels.) Fossil^ Dliooene — . (Crag and Glacial deposits.) 
England, Belgium. 



SoLENELLA, Sowerby. 

Typcy S. Norrisii, PI. XVII., Fig. 22. S. omata, Fig. 23. 

Synonyms, Malletia, Desm. Otenoconcba, Gray. Neilo, 
Ad^s. 

Shell oval, or ark-shaped, compressed, smooth or concentri- 
cally furrowed, epideimis olive ; ligament external, elongated, 
prominent : hinge with an anterior and posterior series of fine 
sharp teeth; interior sub-nacreous; pallial sinus large and 
deep ; anterior adductor giving off a long oblique pedal lino. 

Animal like Yoldia; mantle-margins slightly fringed and 
furnished with ventral lobes ; siphonal tubes united, long, and 
slender, completely retractile ; palpi appendiculated, convoluted, 
as long as the shell ; gills narrow, posterior ; foot deeply cleft ; 
forming an oval disk, even-margined and striated across. 

Distribution, 2 species. Valparaiso, New Zealand (shell like 
S, omata). 

Fossil, 1 speci^B. ' Miocene. Point Desire, Patagonia. 

? SOLEMYA, Lamarck. 

Type, S. togata, PL XXII., Fig. 17. 

Synonym, Solenomya, Menke. 

Shell elongated, cylindrical, gaping at each end; epidermis 
dark, homy, extending beyond the margins ; umbones poste- 
rior ; hinge edentulous ; ligament concealed ; pallial line 
obscure. Outer layer of long prismatic cells, nearly parallel 
with the surface, and mingled with dark cells, as in Pinna ; 
inner layer also cellular. 

Animal with the mantle lobes united behind, with a single 
siphonal orifice, hour-glass shape, and cirrated ; foot probos- 
cidiform, truncated and fringed at the end ; gills forming a 
single plume on each side, with the laminae free to the base ; 
padpi loi:^ jmd narrow, nearly free. 
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The shell resembles Glycimeris in the shortness of its posterior 
side, and the extraordinary development of its epidermis ; the 
animal most resembles Leda in the structure of its foot and 
gilte. 

Distributioriy 4 species. United States, Canaries, West Africa 
(Gaboon Eiver), Mediterranean, Australia, New Zealand. 
Burrowing in mud ; 2 fathoms. 

Fossil, 4 species. Garb. — . Britain, Belgium. 

Family V.— -TRiGoiOAD-ffi. 

Shell equivalve, close, trigonal, with the umbones directed 
posteriorly ; ligament external ; interior nacreous ; hinge-teeth 
few, diverging ; pallial line simple. 

Animal with the mantle open; foot long and bent; gills two 
on each side, recumbent ; palpi simple. 

Tbigonia, Bruguiere (not Aublet). 

Etymology, Trigonoa, three-angled. 

Synonym, L3nriodon, G. Sowerby, 

Example, T. Oostata, PL XYII., Pig. 24. T. pectinata. Fig. 

221 . 

Shdl thick, tuberculated, or ornamented with radiating or 

concentric ribs ; posterior side 
angular; ligament small and 
prominent ; hinge-teeth 2.3, 
diverging, transversely stri- 
ated ; centre tooth of left valve 
divided ; pedal impressions in 
front of the posterior adductor, 
and one in the umbo of the 
left valve; anterior adductor 
impression close to the umbo. 
Animal with « a long and 
ritf. S21. lYiffonia pectinata* pointedfoot, bent sharply, heel 

prominent, sole bordered by two crenulated ridges ; palpi small 
and pointed ; gills ample, Ibe outer smallest, united behind the 
body to each other and to the mantle. 

The shell of Trigonia is almost entirely nacreous, and usually 
wanting or metamorphic in limestone strata ; oasts of the in- 

* rig. 221. From a Bpeoimen in alcohol ; the gilla oarled and oooliaoted, 

fhey shoiild terminate near the margin, between the a jfowe which indicate the inhaleht 
and eihalent currents : a, a\ addootors ; h I, ligament ; i, t\ dental aooketa ; o, montht 
* t, IsbUH tentacles or palpi; p, pallial line; m, margin ; /, foot ; v, oloaoa. 
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tenor are called ** horse-lieads” by the Portland qnan^-inen;* 
they spoil the stone. Silicified casts have been found at Tiabury, 
in which 'the animal itself, with its gills, was preserved, The 
species with the posterior angle of the shell elongated, have a 
siphonal ridge inside. The epidermal layer of the recent shell 
consists of nucleated cells, forming a beautiful microscopic 
object. A Trigonia placed by Mr. S. Stutchbury on the gunwale 
of his boat leapt overboard, clearing a ledge of four inches ; they 
ore supposed to be migratory, as dredging for them is very 
uncertain, though they abound in some parts of Sydney Harbour. 

Distribution^ 3 species (or varieties ?), Australia. 

Fossily 100 species. Trias — Chalk (not known in Ter- 
tiaries). Europe, United States, Chili, Algeria, Cape, South 
India. 

Myophoeia, Bronn, 1830. 

'TypCy M. vulgaris, Schl. 

Synonymy Cryptina (Kefersteinii), Boue. 

Shell trigonal, umbones turned forwards ; obliquely keeled ; 
smooth or sculptured; teeth 2.3, striated obscurely, centre 
tooth of left valve simple, anterior of right valve prominent ; 
mould like Trigonia. M. decussata^ PL XYII., Eig. 25, has 
a lateral tooth at the dorsal angle of the left valve. 

Fossily 16 species. Trias : Germany, Tyrol. 

Axintjs, Sowerby, 1821. 

Type, A. obscurus, Sowerby. 

Synonymy Schizodus, King (not Waterhouse). 

Shell trigonal, rounded in front, attenuated behind ; rather 
thin, smooth* with on obscure oblique ridge ; ligament external ; 
hinge-teeth 2.3, smooth, rather small; anterior adductor 
slightly impressed, removed from the hinge, with a pedal scar 
close to it ; pallial line simple. 

Fossily 20 species. Upper Silurian — Muschelkalk. United 
States, Europe. Mactra trigonia, Goldf. Isocardia axini/ormis, 
Ph. Anatina attenuata and Dolahra securiformis, M‘Coy, pro- 
bably belong to this genus. Dolahra equilateralis, Amphidesma 
suhtruncatum, with many others from the Paleeozoic rocks, may 
constitute a distinct genus, but their generic character has yet 
to be discovered, . 

OxJETONOTUS. Salter. 

Thickened hinge-plate, with a single strong triangular central 

« Soo Plott’s Oxfordabire, T. yii. Fig. 1 . 

t Za Uie coll60ti(m of the late Mies Benett of Wanniiuter, now b Fhiladebhb. 



MAmiAL OP THE MOLLUSCA. 


tooth on each valve. Eight valve plate vrith an ohscnre tooth 
behind the central one. Anterior muscular scar deep ; pallial 
impression entire. 

Foseil, 6 species. Devonian, Britain. 

PsEUDAXPHTS, Salter. 

TypCf P. (Anodontopsis) securiformis, M^Ooy, and P. trigonus. 

Shell thin, edentulous, convex with prominent umbones, and 
a strong posterior carinated edge ; beaks anterior ; no lunette. 

Lyrodesma, Conrad, 1841. 

Type^ L. plana. New York. 

Synonym, Actinodonta, Phil. 

Shell ^gonia-shaped, rather elongated, with a striated pos- 
terior area ; hinge with several (5 — 9) radiating teeth, striated 
across ; ligament external. 

Fossil, 4 species. Lower Silurian : Canada, United States, 
Britain. 


Family YI.— Unionidje. Naides. 

Shell usually regular, equivalve, closed ; structure nacreous, 
with a very thin prismatic-cellula'** ^ayer beneath the epidermis ; 
epidermis thick and dark ; ligament external, large and pro- 
minent ; margins even ; anterior hinge-teeth thick and striated, 
posterior laminar, sometimes wanting ; adductor scars deeply 
impressed ; pedal scars three, distinct, two behind the anterior 
adductor, one in front of ttie posterior. , 

Animal with the mantle-margins united between the siphonal 
orifices, and, rarely, in front of the branchial opening ; anal 
orifice plain, branchial fringed; foot very large, tongue-shaped, 
compressed, byssiferous in the fry ; gills elongated, sub-equal, 
united posteriorly to each other and to the mantle, but not to 
the body; palpi moderate, laterally attached, striated inside; 
lips plain. Sexes distinct. 

The river mussels are found in the ponds and streams of all parts 
of the world. In Europe the species are few, though specimens 
are abundant ; in North America both species and individuals 
abound. All the remarkable generic forms are peculiar to 
South America and Africa. Two of these are fixed, and irre- 
gular when adult, and have been placed with the chamas and 
oysters by the admirers of artificial systems ; fortunately, how- 
ever. If* D’Orbigny has ascertained that ^e jIfuZMa, which 
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is fixed and fnmo^rnya/ry wlien adult, is locomotiYe and di-myaty 
when young I ♦ 

Like other fresh-water shells, the naids are often extensively 
eroded by the carbonic acid dissolved in the water they inhabit 
(p. 31). t This condition of the umbones is conspicuous in the 
great fossil Unionea of the Wealden, but cannot be detected in the 
CardinicBj and some other fossils formerly referred to this family. 

The outer gills of the female unionidae are filled with spawn 
in the winter and early spring ; the fry spins a delicate, ravelled 
byssus, and flaps its triangular valves with the posterior ^ell- 
muscle, which is largely developed, whilst the other is yet 
inconspicuous. The shells of the female river-mussels are rather 
shorter and more ventricose than the others. 

Umo, Betz. Biver-mussel. 

Etymology^ uniOj a pearl (Pliny). 

Example^ U. litoralis, PI. XVIII., Pig. 1. 

Shell oval or elongated, smooth, corrugated, or spiny, becom- 
ing very solid with age; anterior teeth 1.2, or 2.2, short, irre- 
gular; posterior teeth 1.2, elongated, laminar. 

Animal with the mantle-margins only united between the 
siphonal openings ; palpi long, pointed, laterally attached. 
(Pig. 209, p. 399.) 

U, plicattia (Symphynota, Sw. Dipsas, Leach) has the valves 
produced into a thin, elastic dorsal wing, as in Hyria.X In 
the Pearl-mussel, U, Margaritiferua (Margaritana, Schum. 
Alasmodon, Say, Baphia, Meusch.), the posterior teeth become 
obsolete with age. This species, which afforded the once famous 
British pearls, is found in the mountain streams of Britain, 
Lapland, and Canada : it is used for bait in the Aberdeen Cod- 
fielhery. The Scotch pearl-fishery continued till the end of the 
last century, especiaUy in the river Tay, where the mussels 
were collected by the peasantry before harvest time. The pearls 

« In the eynopeis at p. 406, it will be seen that each of the principal groups of hi- 
talres contains members which are fixed and irregular, and others which are byasi- 
fezous, or burrowing, or locomotive. 

t Probably many of the organic acids, produced by the decay ot vegetable matter, 
assist in the process. It has been suggested that sulphuric acid may sonoetimes be set 
free in river-water, by the decomposition of iron pyrites in the banks ; but Prof. Boye 
of Philadelphia, states thi^t it has not been detected in any river of the United States 
whore the phenomenon of erosion is most notorious. 

% This is the species in which the Chinese produce artificial pearls by the introduc- 
tion of shot, fro., between the mantle of the animal and its shell (p. 88) ; Mr. Gask in 
las an example containing two strings of pearis, and another in the Brit. Mas. has a 
number of little josses made of bollmetal, now completely coated with pearl, in its 
interior. 
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were usually found in old and deformed specimens; round 
pearls about tho size of a pea, peifect in every respect, were 
worth £3 or £4. (Dr. Enapp.) An account of Hie Irish pearl- 
Sah^ry was given by Sir E. Ending, in the Phil. Trans., 1693. 
(Die mussels were found set up in the sand of the river-be^ with 
their open side turned from the torrent ; about one in a hundred 
might contain a pearl, and one pearl in a hundred might be 
tolerably clear. (See p. 30). 

Distrihvi/tion^ 420 species. North America, South America, 
Europe, Africa, Asia, Australia. 

Fossil, 60 species. Wealden — . Europe, India. 

Suh-genera, Monocondyloea, D’Orbigny. M. Paraguayana, 
PI. XVIII., Fig. 2. 

Shell with a single large, round, obtuse cardinal tooth in each 
valve ; no lateral teeth. 

Distribution, 6 species. South America. 

Hyria, Lam. H. syrmatophora, PL XVIII., Fig. 3. Synonyms, 
Pachyodon and Prisodon, Schum. Shell Area-shaped, hinge-line 
straight, with a dorsal wing on the posterior side teeth elon- 
gated, transversely striated. Distribution, 4 species. S. America. 

Castalxa, Lamarck. 

Type, 0. ambigua, PI. XVIII., Fig. 4. 

Synonym, Tetraplodon, Spix. 

Shell ventricose ; trigonal ; umbones prominent, farrowed ; 
hinge-teeth striated; anterior 2.1, short; posterior 1.2, elon- 
gated. 

AnimaZ with mantle-lobes united behind, forming two distinct 
siphonal orifices, the branchial cirrated. 

Distribution, 3 species. Eivers of South America, Guiana, 
Brazil. 


Anodon, Cuvier. Swan-mussel. 

Type, A. cygneus, Fig, 208, p. 398. 

Etymology, anodontos, edentulous. 

ShtU like unio, but edentulous; oval, smooth, rather thin, 
compressed when young, becoming ventricose with age. 

Anvrml like unio: the outer gills of a female have been com- 
puted to contain 300,000 young shells. (Lea.) See p. 14. 

DUtribviion, 100 species. North America, Europe, Siberia. 

Fossil, 8 species. Eocene — . Europe. 

IC. D’Orbigny relates that he found grei^t quantities of small 
Anodons {Bysso^aiwdonta Pamniensis, D’Orbigny) 4 lines in 
length, attached by a bysms, in the Eiver Parana, above 
Oorrientes. 
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IltXDiE7A, Lamarck. 

SytionymB, Mutela, Scop. Spatha, Lea (including Myceto^), 
Leila, Gray. 

Type^ I. exotioa, PI. XVm., Pig. 6. 

Etymology t iris, tho rainl)OW. 

Shell oblong ; umbones depressed ; hinge-Hno long, Btraigbt, 
attenuated towards the umbones, cronatod by numerous unequal 
teetb; ligament long and narrow. 

Animal with mantle-lobes united posteriorly, forming two 
sbort siphons; mouth and lips small; palpi immense, oval ; gills 
united to the body. 

Iridina ovaia (Pleiodon, Conrad) has a broader hinge-line. 

IHetrihution, 9 species. Eivers of Africa, Kile, Senegal. 

Myoetopus, D’Orbigny. 

Etymology i mukeSy a mushroom, pouSy the foot. 

TypCy M. soleniformis, PI. XVIII., Fig. 6. 

Shell elongated, sub-cylindrical, gaping in front; margins 
sub-parallel, hinge edentulous. 

Animal with an elongated, cylindrical foot, expahded into a 
disk at the end ; mantle open ; gills equal ; palpi short. 

Dietributiony 3 species. Eiver Parana, Corrientes; Bayer 
Amazon, Bolivia. 

.ffiTHERiA, Lamarck. 

I’ypey JE. senxilunata, PI. XVIII., Fig. 1. {Aitherios, aerial.) 

Shell irregular, inequivalve ; attached by the umbo, and 
tubular processes of one of the valves, usually the left ; epidermis 
thick, olive ; interior pearly, blistered (as if with air-bubbles) ; 
hinge edentulous ; ligament external, with a conspicuous area 
and groove in tho fixed valve ; two adductor impressions, the 
anterior very long and irregular ; pallia! lino simple. 

Animal with the mantle-lobes open ; body large, oblong, pro- 
jecting backwards ; no trace of a foot ; palpi large, semi-oval ; 
giUs sub-equal, plaited, united posteriorly, and to the body and 
mantle. 

IHstributiony 4 species. Eiver Kile, J&om first cataracts to 
Fassool;* Eiver Senegal. 

Mulleria, Ferussao. 

Dedicated to Otto Frid. Muller, author of the **Ztoologia 
Danica.” 

Type, M. lobata, F^r., Fig. 222. 

Byrumym, Acosteea (Ghiaduasana), D’Orblgny. 

« Hie ** f reil^-water oj^ers ” discovered by Brace. 

V 2 
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Sh'dl wKen your^ free, equivalve, Anodon-sliaped, Vfi^ a loxig 
aiid prominent ligament, and two adductor impressiond ; adult 
irregular, incquivalve, attached by the right yalve ; umbdoes 
elongated, progressively filled up with shell, and forming an. 
irregular “ talon ” in front of the fixed valve ; epidermis thick ; 
ligament in a marginal groove ; interior pearly, muscular 



Fifi;. 2i2. MuUeria Idbaia^ Fer. (Original.) 

impressions single, posterior. Fig. 222 represents the left, or 
attached valve, showiii;]; the single muscular impression, and 
projecting spur with the nucleus, consisting of valves of the 
fry, unit^, and filled up with shell.* 

DUtributiofiy Eiver Magdalena, near Bogota, New Granada. 

Mr. Isaan. Lea has dotormined the identity of Mdlleria and 
Au/Btcea by eramitiation of Ferussac^s type, and the suite of 
specimens, of difiiafent ages, in the collection of M. D’Orbigny.f 

SEOnON B.— ^IPHONEDA. 

AnhiirJ with i-cspiratory siphons ; mantle-lobes more or less 
united. 

a. Sipkona ahort, pallial line aimpU; Intogro-pallialia. 

• H. mOitignj Tory liberally placed hia anite of specioiena of tbia remarkable 
genvi In flip Britiah Maaenm. Oot., 1864. 

\ Xiio «4rt> a^ouuanof UuUeriain England, prior to the acqniaition of the D^Oibigny 
eoU ’OfeD, WM puchaaed many yean ago by Mr. Thomaa Kcrria of Bury, for £20. 
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Family vn.— OHAMiDjB. 

Shell ineqxdvalve, thick, attached ; beaks sub-spiral ; ligaESp-ni; 
external ; Hnge-teeth 2 in one yalye, 1 in the other ; adductor 
impressions large, reticulated ; pallial line simple. 

Animal with the mantle closed ; pedal and sipbonal orifices 
small, sub-equal ; foot yery small ; gills two on each side, yei*y 
unequal, united posteriorly. 

Chama (Pliny), L. 

Example, C. macrophylla, PI. XVIII., Figs. 8, 9. 

Synonym, Arcinella, Schum. 

Shell attached usually by the left umbo ; yalyes foliaceous, the 
upper smallest ; hinge-tooth of free yalye thick, curyed, receiyed 
between two teeth, in the other; adductor impressions large, 
oblong, the anterior encroaching on the hinge-tooth. 

Animal with the mantle-margins united by a curtain, with 
two rows of tentacular filaments ; siphcnal orifices wide apart, 
bi-anchial slightly prominent, fringed, anal with a simple yalye ; 
foot bent, or heeled ; liyer occupying the umbo of the attached 
yalye only ; ovary extending into both mantle-lobes, as far as 




Fig. 223. Bide. Fig. 234. Left side. 

Fig. 223. Right Bide, with the umbonal portion of the mantle removed. 

Fig. 224. Left aide, showing the relative extent of the liver and ovarium, 
a, a, adductors ; w, p<UlhU lino ; e, excnrrent orillce ; 6, branchial ; /, foot, and 
pedal orifice; p, postenor pedal muscle; palpi; g, gills (contracted) ; I, liver; o, 
ovarium ; d, dental lobes. 

the pallial line ; lips simple, palpi small and curled ; gills deeply 
plaited, the outer pair much shorter and very narrow, furnished 
wirb a free dorsal border, and united behind to each other, and 
to the mantle ; adductors each composed of two elements. 
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The shell of Charm consists of three layers; theep.temal, 
oolong layer is laminated by oblique lines of growth, with ooiv 
rogalmns at right angles to the laminae ; the foliaoeons spines 
contain reticulated tubuli ; the middle layer is opaque white, 
and consiste of ill-defined vertical prisms or corrugated struc- 
ture ; the inner layer, which is translucent and membranous, 
is penetrated by scattered vertical tubuli ; the minute processes 
that occupy the tubuli give to the mantle (and to the casts of the 
shell) a granular appearance (Fig. 224, 7, m). 

Some Chamas are attached indifierently by either valve ; when 
fixed by the right valve the dentition is reversed, the left valve 
having the single tooth. Chama arcinella, which is always 
attached by the right umbo, has the normal dentition 1:2; it 
is n^ly regular and equivalve, and has a distinct lunule. 

BUtnbutiony 50 species. Tropical seas, especially amongst 
cor^ reefs; — 50 fathoms. West Indies, Canaries, Mediterranean, 
India, China. 

FoBsilf 40 species. Green-sand — . United States, Europe. 

Suh^genuBf Monopleura ; Matheron (= Uipilidia, Math.). 
JIf, imhricaiat Math. Fig, 226. Neocomian, Southern France. 



Pig. 325. Bi-radiolites, -J* Fig 226. Monopleura, J. 

p, point of attachment; I, ligamental groove ; a, a, corren)onding areai. 


Shell attached by the dextral umbo ; valves alike in structure 
and sculpturing ; fived valve straight, inversely conical, with a 
long, straight ligamental groove, and obscure binge-area ; oper- 
cular valve flat or convex, with an oblique, sub-marginal umbo. 
Foisily 10 species. Neocomian— Chalk. France, Texas. They 
are conimonly found in groups, adhering laterally, or rising ono 
above the other ; the casts of such as are known are quite simple 
and diama-like. 
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Dicbbas, Lamarck. 

Type, D. arietimim, PI. XVm., Pigs. 10 and 11, and Pigs. 
227 and^228. 

BMl sab-equivalve, attached by either timbo ; beaks very 
prominent, spiral, furirowed externally by ligamental grooves ; 
hinge very thick, teeth 2.1, prominent ; mnscnlar impressions 
bounded by long spiral ridges, sometimes obsolete. 

Distribution, 6 species. Middle oolite. Germany, Switzer- 
land, France, Algeria. 

Diceras differs from Chama in the great prominence of both 
its umbones, in having constantly two hinge-teeth in the right 



Fig. 227. Dieeras arietinwn, |. Fig. 228. Jteqvxtnia ammonia, 

a, point of attachment ; Z, Z. ligamental grooves ; t, posterior adductor inflection. 


valve and one in the left, and in the prominent ridges bordering 
the muscular impressions. Similar ridges exist In Cucullfsa, 
Msgalodon, Cardilia, and the Hippurite ; they produce deep 
spiral furrows on the casts, which are of common occurrence in 
tiie Coral-oolite of the Alps. One or both the anterior farrows 
(Fig. 229, ty t) are frequently obsolete. The dental pits are 
much deeper than the teeth which they receive, and are sub- 
spiral, giving rise to bifid projections (c, c) on the casts ; the 
single tooth in the left valve consists of two elements, and the 
cavity {fosset) which receives it is divided at the bottom. 


Sl, Matheron, 

Dedicated to M. Bequien, author of a Catalogue of Corsican 
MoUusca. 

Example, E. Lonsdalii, PI. XVIll., Pig. 12 and Pig. 230. 
E. ammonia. Fig. 189. 

Bhdl thick, very inequivalve, attached by the left umbo ; liga- 
ment external ; teeth 2:1; left valve spiral, its cavity deep, 


440 JUHTTAL OJB* tm K^LLUSOA , 

not cameratod ; free valve smaller, sub-spinl; posteciot ad- 
ductor bordered by a prominent sub-spiral ridge in each valve. 

■The shell structure of RequierJa is like that of Cha/ma. The 
relative size of the valves is subject to much variation ; in R, 



Fig. 229. Diceras, Fig. 230. 

Internal casts; a, point of attachment ; c. c‘, casts of dental pits; t, t\ furrows 
produce J by spiral ridges. (Mus. Brit.) 

Favri (Sharpe) they are nearly equal. The hinge-teeth are like 
those of Diceras ; the cavity for the posterior tooth of the right 
valve is very deep and sub-spiral fPig. 230, c ). The internal 
muscular ridges are produced by duplicatures of the shell- wall, 
and are indicated outside by grooves (Fig. 229. t'). In R, suh- 
aqwilia and Toucaaiana there is a second parallel ridge, as in 
ffippurites and Caprotina, 

Fossil, 7 species. Neocomian — L. Chalk, Britain, France, 
Spain, Algeria, Texas, 

Family ‘NTIII.-— HiPPXJRiTiD.aE. 

(Order Rudisfes, Lamarck.) 

Shell ineqnivalve, unsymmetrical, thick, attached by the 
right nmbo; umbones frequently camerated; structure and 
sculpturing of valves dissimilar ; ligp.ment internal ; hinge-teeth 
1:2; adductor impressions 2, largo, those of the left ^ve on 
prominent apophyses ; pallial line simple, sub-marginal. 

The shells of this extinct family are characteristic of the 
cretaceous strata, and abound in many parts of ' the Peninsula, 
the Alps, and Eastern Eiu'ope, wnere the equivalent of the 
Lower Chalk has received the name of ** Hippurile limestone.’* 
They occur also in Turkey and in Egypt, and I)r. F. Boemerhas 
found them in Texas and Guadalonpe. The structure of theeo 
been fully described in the Quarterly Journal of the 
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Geological Sodoty of London. In all the genera the shell oon- 
sists of three layered but the outermost, which is thin and com- 
pact, is often destroyed by the weathering of the specimens. 
The principal layer in the lower valve of the Hippwrite is not 
really very different from the upper valve in structure; the 
laminae are corrugated, leaving irregular pores, or tubes, parallel 
with the long axis of the shell, and often visible on ihe rim. 
The umbo of the upper valve of the Eadiolite is marginal in the 
young shell. (Q. J. Geol. Soc., vol. xi. p. 40.) 

They are the most problematic of all fossils ; there are no 
recent shells which can be supposed to belong to the same 
family ; and the condition in which they usually occur has in- 
volved them in greater obscurity.* The characters which 
determine their position amongst the ordinary bivalves are the 
following : — 

1. The shell is composed of three distinct layers. 

2. They are essentially unsymmetrical, and right-and-left 
valved. 

3. The sculpturing of the valves is dissimilar. 

4. There is evidence of a large internal ligament. 

5. The hinge-teeth are developed from the free valve. 

6. The muscular impressions are 2 only. 

7. There is a distinct pallial line. 

The outer layer of shell in the Badiollfce consists of prismatic 
cellular structure (Fig. 232) ; the prisms are perpendicular to 
the shell-laminge, and often minutely snbdidded. The cells 
appear to have been empty, like those of Oatrea (p. 407 ).t The 
inner layer, which forms the hinge and iinec the umbones is 
sub-nacreous, and very rarely preserved. It is usually replaced 
by calcareous spar (Fig. 239), sometimes by mud or chalk, and 
very often it is only indicated by a vacuity between the outer 
shell and the internal mould (Fig. 244). The inner shell-layer 

* 1. Buch regarded them as Corals. 1840, Leonh. aod Bnran Jahrb. p. 673. 

2. Desmoulins, as a combination of tlie Tunicary and Se«>sile Cimpede. 

3. Dr. Carpenter, as a ** group intermediate between the Omehifim S'ld CirripedaJ^ 
An. Nat. Hist. XII. 300. 

4. Prof. Steenstrup, of Copenhagen, as Annelids. 

6. Mr. D. Sharpe refers Hippurites to the Bainni ; Caprinella to the Chamaoea. 

6. La Peyrouse considered the Hippurites Orthoeeratn; the BadioUtes, Ottmeio, 

7. Qoldfuss and D'Orbigny place them both with the Jirachtopoda, 

8. Lamarck and Bang, between'the Brachiopoda and Ostrace€e» 

9. Cuvier and Owen, with the Lameiiibrauohiate bivalves. 

10. Deshayes, in the same group with ^keria, 

11. Quenstedt, between the CkamacM and Cordiaiett: 

t This is very conspicuous in Radioliies from the ohalk ; a formation in which other 
prisiiiatio-oellular foasila are solid. 

V 3 
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is seldom compact, its lamellsB are extremely thin, and separated 
by inteiTals like the water-chambers of 8]^<mdylm; wmilar 
spaces occur in the deposit, filling the uml^nal cayity of the 
long-beaked oysters.* 

!]^e inner layer ceases at the pallial line, beyond which, on 
the rim of the shell, the cellular structure is often apparent ; 



Fig. 231. Section of a fragment of Ostrea Cornucopue, 


obscure bifurcating impressions radiate from the pallial lino to 
the outer margin (Fig. 232, v, v). 

These have been compared to the vascular impressions of 


Fig. 233. Part of the rim of BadioUtes Mortoniy Mantell.t 

Crania (Figs. 193, 194), and constitute the only argument for 
supposing the Budutea to have been palliohranchiate ; but they 

* The water-chambers in some of the cylindrical Hippurites are large and regnlar, 
like those of tlie fossil corals Amplexus and Cyat/tophylltun. A section of Bippurita 
bUoadatm passing thiongh only one of the dental sockets, resembles an OrthoceroM 
edth a lateral siphuuJe ; whilst a OipnneUa (Fig. 246), which has lost its outer layer, 
Plight be mistaken for an Ammonite, 

t Traced from the original specimen in the Museum of tho Scho<d of Hines, h is 
file inw edge ; a, the outer edge ; v, v, the dichotomous impressions ; the hoctaontal 
Uoaliui we seen on the shaded side. Lower chalk; Susses. 
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occur on the rim of the sliell, and not on the disk, as in CrdwUi,* 
The chief peooliarity of the HippuritidcB is the dissiinilarity in 
the staructure of the yalTes, but even this is deprived of much 
signifioanoe by its inconstancy, f The free valve of Hippuritea 
is perforated by radiating canals which open round its inner 
margin, and communicate with the upper surface by numerous 
pores, as if to supply the interior wili filtered water ; possibly 
they were closed by the epidermis.]. 

the closely allied genus BadioUtea there is no trace of such 
canals, nor in Caprotiiuu Those which exist in the upper valve 
of CapfvMy and in both valves of Caprinella, have no commu- 
nication with the enter surface of the shell ; they appear to be 
only of the same character with the tubular ribs of Cardium 
costatum (PI. XIX., Fig. 1), and it is bigbly improbable that 
they were permanently occupied by processes from the margin 
of the mantle. 

The teeth of the left, or upper valve, are so prominent and 
straight, that its movement must have been nearly vertical, 
for which purpose the internal ligament appears to have been 
exactly suited by its position and magnitude , but it is probable 
that, like other bivalves, they opened to a very small extent. 

Hippurites, Lamarck. 

NarMy adopted from old writers, “ fossil Mtppuna,^' or 
Horse-tail. 

Typeay H, hi-oevdatusy Lamarck, and S. comu-wcetnum, 
Fig. 237. 

Shall very inequivalve, inversely conical, or elongated and 
cylindrical ; fixed valve striated or smooth, with three parallel 
furrows (I, m, n) on the cardinal side, indicating dupheatures 
of the outer shell layer; internal margin slightly plaited; pallial 
lino continuous ; umbonal cavity moderately deep, ligamental 
inflection (Z) with a small cartilage-pit on each side (c, c) ; dental 
sockets sub-central, divided by an obsolete tooth; anterior 
musoular impression (a) elongated, double; posterior (a) 

* H. D^Orbigny they were produced by peodlac appendages to the 

mantle^nargin, which, in Bippuritesy were prolonged into the canals of the upper 

vaiee. 

t The lower valves of some Spondyli are squamous or spiny, the upper plain ; those 

many oysters, Fectens, and some Tellens are diversely sculptured ; but in no instance 
it tbe intemai structure of the two valves different. The inconstancy of the shell 
strooMre in the Stuiistes has a parallelrin Hkynehotiella and Terelfratula (p. 860), and 
ii ine condition of the hepatic organ in Tr&onia and Deitdronotus. 

T The valvea of Chmia are parfonted by branching tubnll, bnt in that case they pass 
94iiUa'fy dunugh every part ot tbe shell, and all its Isyexs (p. 861). 
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small, very deep, boxtnded by the second dnplioature (w) ; thii’d 
duplioatore (n) projecting into the nmbonal cavity : /ree valve 



Tig. 933 interior ot lower valve, Fig. 234. Upper valve (resTored). 

Bippurites radioms, l)esm. Lower chalk, St. Mamest, Dordogne.* 
a, cr, adductor impressions and processes ; c, c, cartilage pits ; t, teeth and dental 
sockets; u, nm^)onal cavity; orifices of canals; I, ligamental inflection; ntmns* 
cular, n siphonal inflection. 


depressed. *with a central umbo, and two grooves or pits cor- 



Fig. 235. /t. Toueasianuf, npper valve, f .t Fig. 386. Lower valve, widi mould, | 

I ligameatal, rn mna'^nlar, n siphonal infltfCtioDs; x, fracture, showing canals; 
c, cani age : «, !aft msho ; the arrows indicate the probahle direction of the branohtal 


responding to the posterior ridges in the lower valve ; sur&oe 

* From the original in the Brit. Mus. The inner layer of shell in this species has an 
iBta/liiaily ce'tlolar structure, to which its preservation is due. 
t This internal mould, representing the form ot tne animal, was obtained by remcv* 
die ni^r valve piecemeal with the chiiei; a plaster-^uut taken from it l e pr eae n t i 
tiM mtenot of the upper vaive, with the haaes ot the teeth and apopluraea. Sea odgU 
ahla InBrit. Mus. 
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porouB, tke pores Leading to canals in the outer shell-layer, 
which open round the pallial line upon the inner margin; 
enterior cartilage-pit deep and conical, posterior shallow; 
ambonal cavity turned to ^e front (u) ; teeth 2, straight, sub- 
central, the anterior largest, each supporting a crooked muscuUr 
apophysis, the first broad, the hinder prominent, tobth-like; 
inflections (m, n) surrounded by deep channels. 

H. cornu-vaccirivm attains a length of more than a foot, and 
is curved like a cow’s horn ; the outer layer separates readily 
from the core, which is furrowed longitudinally. The ligamental 
inflection (1) is very deep and narrow, and the anterior tooth 
farther removed from the side than in^. hi-oculatus and radioms 
(Pigs. 233, 234) ; the posterior apophya; (a') does not nearly fill 
the corresponding cavity in the lower vtive. In H, hi-ocvlatuB 
and some other species there is no ligamental ridge, inside; 
these, when they have lost their inner layer, present a cylin- 
drical cavity wilh two parallel ridges, extending down one side. 
The third inflection (n) is possibly a siphonal fold, such as exists 
in the tube of Teredo^ and sometimes in the valves of Pholas, 
Clavagella, and the caudate species of Trigonia, 

The development of processes from the upper valve, for the 



Fig. 2S7. longitudinal section ; upper half, Fig. 288. Transverse section, f, 
Hippurites comu-vaccinum^ Broun. Salztmrg, 

I, m. II, duplicatures ; u, umbonal cavity of left valve ; r, of right valve ; e, r*, car* 
tOoge-pin; t, V. teeth; c, a', muscular apophyses; cf, outer shell>layer. Fig. 237 is 
taken in lino d b oi Fig. 238, cutting only the base of the posterior tooth (t'>* 
Fig. 238 if from a laiger specimen, at about the level if 6 of Fig. 237, oottiog thv pofnt 
of the postenor apophysis (o'), and showing the peculiar ahell-texture deposited by 
the anterior adductor (a ). 

attachment of the adductor muscles harmonises with '^he oihe^ 
peculiarities of the Hippurite. The equal growth of the xnargisii 
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thje yalYOS piodaoes central nmbones, and necessitates an 
Intmial cartilage ; this again causes the remoTal of the teeth 
and adductors farther from the hinge-margin, to a position in 
whiol^ the muscles must have been unusually long, unless sup- 
ported in the manner described. Supposing the animal to have 
had a small foot, like Chama^ the mantle-opening for that organ 
would have been completely obstructed by the adductor, but 
that the muscular support was hook-shaped (Fig. 239, o). The 
posterior adductor-process is similarly under-cut for the passage 
of the rectum, which in all bivalves emerges between the hinge 



Fig. 239. HippwriUa cm'%u--’jaccmum. Fig. 240. Eadioliteg cylindraceuSf 
LQngitadinal sections t^Ken tlirough the teetli (U V) and apophyses (a, a'). 

d enter, r inner shell-layer ; dental plate 9t lower valve ; u, nmbonal cavity of npoet 
valves ; t, intestinal channel. Originals in Brit. Mas. 

and posterior adductor, winds round outside that muscle, and 
terminates in the line’of the exhalent cun’ent. There is a groove 
(sometimes an inch deep) round the second and third duplicH' 
tures in the upper valve, which seems intended to facilitate tbo 
passage of the alimentary canal, and the flow of water from the 
gUls into the exhalent channel. The smallness of the spac^i lor 
the branchiee may have been compensated by deep plication of 
those organs, as in Chama and Tridacna, 

Foaaili 30 species. Chalk. Bohemia, T>tc 1, France, Sp 4 un, 
Turkey, Syria, Algeria, Egypt. 

Eadiolites, Lamaxok, 1801. 

Etymology t rouUua, a ray. 

Synonymy Sph8erulites,*De la Metherie, 1805. 

Shell inversely conical, bi-conic, or cylindrical ; taItos dSs- 
flimlar ia alaractare ; internal margins smooth or finely etriated, 
siiu^, coiidJauoua; ligamental inflection very nanxm, 
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the deep and rugose cartilage pits : lower valve with a thick outer 
ia jer, often fbliooeous ; its oaidty deep and straight, with two 




Fig. 241. Interior of lower valve. Fig. 242. Interior of upper valve. 
Radiolites mammillaris^ Matli. L. Chalk. S. Mamest, Dordogne. 

1, ligamental inflection; m, pallial line ; c, e, cartilage pits ; a, a, adductor impresBions 
and processes ; teeth and'dental sockets. 

dental sockets and lateral ninscnlar impressions; upjper valve 
flat or conical, with a central umbo ; outer layer thin, radiated ; 



Fig. 248. Side views of the upper valve of B. mammiUaris ; I, ligamental inflection » 
t, teeth ; a. a', muscular processes. 


umbonal cavity inclined towards the^ ligament ; teeth angular, 
striated, supporting, curved and sub-equal muscular processes.* 

The upper valve of R. fleuriausm has an oblique umbo, vrith 
a distinct ligamental groove. The* foliations of the lower valve 
are frequently undulated ; they are sometimes as thin as paper, 
and several inches -wide. 

The umbonal cavity of the lower valve is partitioned off by 
very delicate funnel-shaped laminae. Specimens frequently 
occur in which the outer diell layer is preserved, whilst the 
inner is wanting, and the mould (** birostrites”) remains loose 
in the centre. The interior of the outer shell layer is deeply 
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gyooT^’with lines of growth, and exhibits a distinct ligomontai 
ridge in each valve. 

In aged examples of JK. calceolotdcs tho ligamental iuiloction 
is concealed, the cartilage pits partially filled np and smoothed. 



i'ig. 244. Upper view. Fig. 246. Side view. 

Internal mould of B. Hanmghausii, Desm., ^ Chalk. 

«, umbo of left valve; r, right umbo; /.ligamental groove; c. r, cartilage ; a, anteria 
adductor muscle ; a', posterior. 

and the teeth and apophyses so firmly wedged into their re- 
speotive cavities, as to suggest the notion that the valves had 
become fixed about a quarter of an inch apart, and ceased to 
open and close at the will of the animal. 

Fomly 42 species. Neocomian — Chalk. Texas; Britain, 

Prance, Bohemia, Saxony, Portugal, Algeria, Egypt. k 
i^uh-genuB ? Bi-radioUteSf D’Orbigny. R. oanaliculatus 
(Fig. 225, upper valve). Ligamental groove visible in one or 
both valves, sometimes occupying the crest of a ridge, and 
bordered by two similar areas (a, a). Fossil, 5 species. Chalk, 
France. 

Capeiuella, D’Orbigny. 

0. triangularis, Desm, (Fig. 246). i 
Sgpcngm, Oaprinula (Boissii), D’Orhigny. 

Shdl fixed by the apex of the right valve, or free ; composed 
of a thick layer of open tubes, with a thin compact superficial 
la m in a ; caj^Age internal, contained in several deep pits; 
limbones more or less camerated ; right valve conical or elon* 
with a ligamental furrow on its convex side, and famished 
with one strong hinge-tooth supported by an oblique plate : left 



Jfig. 247. Straight valve. Fig. 248. Spiral valve. 

Transverse sections of C. JJoiisit, L. Chalk, Lisbon (Mr. Sharpe). 

2, position of ligamental inflection ; Meeth ; c, cartilage pits ; v, mbonai cavity. 
Fig. 248 is from a weathered speoimen, which has lost the oncer layer. The cubes sf 
the shell-wall are filled with limestone containing small shells. 

partitioned off at re£rular interrals (Fig. 246, A) ; the length ol 
the water chambers is sometimes 3)- inches, and of the l)ody- 

. « In M. D^Orbigny’s fignre the smaller valve has been added fimni anotlier speci- 
men, and if turned towards the spire of the large valve, (Pal. Franc, pi. Mi, fig. 
1). lu Mr. iiatt’f speoimens, and those oolleoted by Mr. Sharpe in Portugal, the 
umbo of the smaller valve is turned away with a signufid flexure. (Q. J. GedL Seg, 
Vl.pL 18 .} 
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chamber firom 2 to 7 diameters ; speoimens meascpnbg a yard 
across may be seen on the cayemous shores of the islets neai 
^chelle.* (Pratt.) 

Fo66ily 6 species. Neooomian — ^Lbwer Ohalk. France, Portugal, 
Texas. 



JPig. 249.C. AguxOmxy left yflJve Fig. 250. C, adversa (after D’Orb.). 


a, a, petition of addncton; ligament; mnbonal cavity; f, tooth of fixed valve, 
broken off and remaining in its socket ; c, original point it attachment. 

Capbina, 0. D’Orbigny. 

Etymology f caprina, pertaining to a goat. 

Synonym^ Plagioptychus, Mafiieron. 

Type, 0. Agnilloni, C. D’Orbigny. Lower Ohalk, Tyrol 
(= 0. Partschii, Hauer). 

Shell with dissimilar yalyes, cartilage internal ; fixed yalye 
conical, marked only by lines of growth and a ligamental 
grooye ; hinge-margin with seyeral deep cartilage-pits ; and one 
large and prominent tooth on the posterior side; free yalye 
oblique or spiral, thick, perforated by one or more rows of 
flattened canals, radiating from the umbo and opening around 
the inner margin ; anterior tooth supported by a plate which 
diyides the umbon^l cayity lengthwise, posterior tooth obscure ; 
hinge-margin much thickened, grooyed for the cartilage. 

In C, adversa (Fig. 250) the free yalve is (5) sinistrally spiral ; 
its cayity is partitioned off by numerous septa, and diyided 
longitudmally by the dental plate. When young it is attached 
by the apex of the straight yalye (c), but afterwards becomes 
dotted, as the large specimens are found imbedded with the 
ypirejdownwards. (Saemann.) The lower yalye of (7. Coquandiana 
is sun-wiral. 

* Thu^\^ga\ai fossils were called iehthyoiorcoUtet by Besmarest, from their 
HoemUance w the flaky masoles of fishes. 
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FcffJsU, 10 q>edes. Upper Greensand and Lower Oudk. 
Bohemiai France, Texas. 



Fig. 251. Internal mould of CaproUna quadripartite^ D’Orb.t 

«, left umbo ; r, right umbo ; /, ligameutal inflection ; c, cartilage ; t, t\ dental sockets 
a, a\ position of adductors ; at a, a portion of tne third lobe is broken away.* Fi*om a 
specimen collected by Mr. Pratt. 

Caprotina, D’Oibigny. 

Type, 0. senustriata, PI. XIX., Figs. 13 and 14. Le Mans, 
Sarthe. 

Shell composed of two distinct layers ; valves alike in stme- 
ture, dissimilar in sculpturing ; Hgamental groove slight ; 
cartilage internal ; right valve fixed, striated, or ribbed, with one 
narrow tooth between two deep pits, cartilage pits several on 
each side of the ligamental inflection, posterior adductor sup- 
ported by a plate : free valve flat or convex, with a marginal 
umbo ; teeth 2, very prominent, supported by ridges {apophyses) 
of the adductor muscles (a a'), the anterior tooth connected with 
p. third plate (w), which divides the umbonal cavity. 

The smaller Caprotince occur in groups, attached to oyster • 
shells ; their muscular ridges are much less developed than in 
the large species (Fig. 251). C, costata is like a little Badiolite. 

Fossil, 10 species. Upper Greensand, France. (The rest are 
Ohamas, &c.) 

Family IX. — ^Teidaonid2e. 

Shell regular, equivalve, truncated in front ; ligament 
external; valves strongly ribbed, margins toothed; muscular 
impressions blended, sub-central, obscure. 

• The first and fourth lobes, those on each side of ,the Ugameatal infieotioQ, ai^peu 
to he the two divisions of a great iutoraal cartilage, ^e that of the Badiolite. (Figs 



452 


»fA?nTAL or THE M011T7SCA. 


Anmal attached hr 5. hysous, or free ; mantle-lobe ortensiTely 
united; pedal opening large, anterior; siphonal orifices sirr- 
rounded by a thicken^ pallial border ; branchial plain ; anal 
remote, with a tubular valve ; sbell-muscle single, large and 
round, with a smaller pedal muscle close to it behind; foot 
finger-like, with a byssal groove ; gills 2 on each side, narrow, 
strongly plaited, the outer pair composed of a single lamina, the 
inner thick, with margins conspicuously grooved ; palpi very 
slender, pointed. 

The sheD of Tridacna is extremely hard, being calcified until 
almost every trace of organic structure is obliterated. (Car- 
penter.) 

Tridacna, Bruguiere. Clam-shell. 

Etymology y iriy three, daknOy to bite; a kind of oyster. 

(PHny.) 

Exampky T. squamosa, PI. XVIII., Fig. 15. 

Shell massive^ trigonal, ornamented with radiating ribs and 
imbricating foliations • margins deeply indented ; byssal sinus 



Fig. 262. Tridacna Crocea^ Lam. (Original.) 


a, the single adductor muscle; pedal muscle, and pedal opening In ms •'tie. 
/.the small grooved foot; byssus: labial tentacles; g, gills; /, the b*oad ]t'r<ilial 
muscle; between ^and / is the renal organ; m, the double mantle-naaigin ; ». tbe 
siphanal border; i, inhalent orifloe; e, valvular exourrent orifloe. An. Net Hist. 
18S6, p. 190. 

in each valve large, close to the umbo in front ; hinge tooth 
1*1, posterior laterals 2.1. 

A pair of valves of T. ^igasy weighing upwards of 500 lbs. and 
mewmng about 2 feet across, are used as in the Church 


COJMijltuirJfijLLt 




3 kf St. Sulpioe, Paris. (Dillwyn.; Captain Cook states that 
the anixx^al of this species sometimes weighs 20 lbs. and is good 
eating.* , 

Fig. 252 shows tfie animal of Tridama^ as seen on removing 
th" left valve and part of the mantle within the pallial line, 

Lutrioutiony 7 species. Indian Ocean, China Seas, Pacific. 

Foaaily T. media. Miocene^ Poland (Pusch). Tridacna and 
Bipp6pu8 are found in the raised coral-reefs of Torres Straits. 
(Mac^ivray.) 

Suh’-genus, Lamarck. H. maculatus, PI. XVJLLL., 

Fig. 16. The “bear’s-paw clam ’’has close valves with two 
hinge-teeth in each. It is found on the reefs in the Coral Sea. 
The animal spins a small bysstia. 

Family X. — Caudial.®:. 

Shell regular, equivalve, free, cordate, ornamented with 
radiating ribs ; posterior slope sculptured differently from the 
front and sides; cardinal teeth two, laterals 1.1 in each valve; 
ligament external, short and prominent ; pallial line simple or 
slightly situated behind ; muscular impressions sub-quadrate. 

Animal with mantle open in front; siphons usually very 
short, cirrated externally ; gills two on each side, thick, united 
posteriorly ; palpi narrow and pointed ; foot large, sickle-shaped. 

Oaiudium, L, Cockle. 

etymology, kardia, the heart. 

Synonym, Papyridea, Sw. 

Types, 0. costatum, PI. XIX., Fig. 1, C. lyratum, Fig. 2. 

Shell ventiicose, close or gaping posteriorly ; umbones promi- 
nent, sub-central; margins crenulated; pallial line more or 
loss sinuated. 

Animal with the mantle-margins plaited ; siphons clothed 
with tentacular filaments anal orifice with a ttLbular valve; 
branchial fringed ; foot long, cylindrical, sickle-shaped, heeled. 

The cockle (C. edule) frequents sandy bays, near low water ; a 
OTJall variety lives in the brackish waters of the rivej: Thames, 
as high as Gravesend ; it ranges to the Baltic, and is found in 
the BJack Sea and Caspian. C, rusHcum extends from tho Icy 
Sea to the Mediterranean, Black Sea, Caspian, and Aral. On 
the coast of Devon the large prickly cockle (C. acvd^situm) is 

* Wft stayed a long time in the lagoon (of Keeling Id.), examining the fields cS 
•urti and the gigantic clam-shells, into which if a men were to put his hand, he wonld 

act, m long as the animal lived, be able to withdraw it.** (Darwin’s Joamal, p. 4Aa> 
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Buh-genera, Hemicardium (Oaxdissa) Cuvier. 0. hemicardium^ 
PL XIX.. Fig. 3. Shell depressed, posterior slope flat, valves 
prominently keeled. 

Lithoca^um aviotilare, PL XVill., Fig. 17. Shell triangular, 
keeled; anterior side very short; hingo-teeth 1.2, directed 
backwards ; posterior laterals 2.1 ; anterior muscular pit minute, 
posterior impression large, remote from the hinge. X. cymbulcm, 
Lam,, exhibits slight indications of a byssal sinus in the front 
margins of the valves. Foeeil, Eocmey France. These fdiells 
present considerable resemblanco tc Tridacna, 

Serripes (groenlandicus) Beck. Hinge edentulous. Arctic 
Seas, from 0. Parry to Sea of Kara ; fossil in the Norwich Crag. 




Fig. 258. C. laviuiculim, Eichw. (after Middendorff). 

Adobcnay Eichwald. 0. edentulum, PL XIX., Fig. 4. (Acardo, 
Sw. not Brug. Pholadomya, Ag. and Mid. not Shy.) Shell com- 
pressed, gaping behind, thin, nearly edentulous; pallial line 
flinuated. Animal with the foot (/) compressed; siphons («) 
elongated, united nearly to the end, plain. Lutrihutioriy 8 species. 
Aral, Caspian, Azof, Black Sea, and the embouchures of the 
Wolga, Dniester, Dnieper, and Don; burrowing in mud. C, 
Oaspicum (Monodacna, Eichw.) has a single hinge-tooth, and 
0. trigonoidea (Didacna, E.) rudiments of two teeth. The 
siphonal inflection varies in amount. 

DUtrihutioriy 200 species. World-wide ; from the sea-shore to 
140 fathoms. Gregarious on sands and sandy mud. 

Foaaily 330 species. Upper Silurian — . Patagonia — 
Southern India. 

0. Eillammy Sby. (Protocardium, Beyr.), is the type of a 
small group iu which the sides are concentrically furrowed, the 
posterior slope radiately striated; the paUial line is 
siiiuated. Jura — Chol^; Europe, India. 



OONOGABDItTH, BlOim. 

\ym, Lychas, Steixu Pleniofhynohiis, Ph. 
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Type^ 0. Hiberniciim, PL XIX., Pig. 6. 0. aJiforme, 

Pig. 254. 

Shelly equiyalve trigonal, conical and gaping in front, truncated 
behind, wi^ a long siphonal tube near umbones ; anterior 



Fig. 264. Conocardium al^ormBt Sby. Carb., Ireland. (Mua. Tennant.) 

slope radiately, posterior obliquely striated ; margins strongly 
crenulated within ; hinge with anterior and posterior laminar 
teeth ; ligament external. 

The truncated end has usually been considered anterior, a con^ 
elusion which seems incompatible with the vertical position and 
burrowing habits of most free and equivalve shells ; if compared 
with Adacna (Fig. 253) the large gape (a) will be for the foot, 
and the long tube (s) siphonal. (7. Hibernicum has an expanded 
keel, like Hemicardium inversum. The shell-structure is pris- 
matic-cellular, as first pointed out by Sowerby ; but the cells 
are cubical, and much larger than in any of the Aviculadoe, In 
Cardium the outer layer is only corrugated or obscurely pris- 
matio-ceUular. 

Fosail, 30 species. U. Silurian — Carb. North America, 
Europe. 


Pamily XI.— LtrciNiD.a:. 

BheU orbicular, free, closed ; hinge-teeth 1 or 2, laterals 1 — 1 
or obsolete; interior dull, obliquely furrowed; pallial line 
simple ; muscular impressions 2, elongated, rugose ; ligament 
inconspicuous or sub-internal. 

Animal with mantle-lobes open below, and having one or 
two siphonal orifices behind; foot elongated, cylindrical, or 
strap-shaped {liyulate), protruded at the base of the shell ; gills 
one (or two) on each side, large and thick, oval ; mouth an.d 
palpi usually minute. 

The Ludnidca are distributed chiefly in the tropical and 
tempeiute seas, upon sandy and muddy bottoms, from the sea- 
shore to the greatest habitable depths. The shell consists of two 
distinct layers. 

Pig. 255 represents the animal of a speoies of Diplodotita, 
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thf^ Pliilippiues, seen on removing the left valve, and 
part o/ tne mantle v'i^luii pallia] line ; ^-c. the largo pedal 

openmg; tne arruwa ind\oata 



Fi^ S55. Diplodonta. 


the small plain incvrtefrJi oridoe, 
and the valvular exGarreat ori- 
fce ; /, the foot, contracted in 
c^ir-t; jjp, the large striated 
palpi ; ly the liver ; the outer 
gill has a simple margin, the 
inner is grooved and conducts 
to the mouth. This genus has 
higher claims than Kellia to be 
regarded as the type of a 
family. 


Lijcina, Brugui^re. 

Etymology f Lminay a name of Juno. 

Tyjpe, L. Pennsylvanica, PL XIX., Fig. 6. 

Shell orbicular, white ; umbones depressed ; lunule distinct ; 
margins smooth or minutely crenulated; ligament oblique, 
semi-internal : hinge-teeth 2.2, laterals 1 — 1 and 2 — 2, or obso- 
lete ; muscular impressions rugose, anterior elongated within 
the paUial line, posterior oblong ; umbonal area with an oblique 
furrow. 

Animal with the mantle freely open below ; siphonal orifices 
simple ; mouth minute, lips thin ; gills smgle on each side, very 
large and thick ; foot cylindrical, pointed, slightly heeled at the 
base. 

The foot of Lucina is often twice as long as the animal, but is 
usually folded back on itself and concealed between the gills ; 
it is hollow throughout. X. (Loripes, Poll.) has a long 
contractile anal tube. £. tlgf'ina (Codakia, Scop.) has the liga- 
ment concealed between the valves, its lateral teeth are obsolete. 

Eiatribntiony VO species. West Indies, Norway, Black Sea, 
New Zealand; 120 fathoms, 

FoBsily 250 species. U. Silurian — . United States — T. del 
Fuego ; Europe — Southern India, 

Suh-generay frypt^vUmy Turton. L. fiexuosa, PI. XIX., 
Fig. 7. SynonyrtsBy Ptychina. Phil. Thyatira, Leach. Olausina 
(£»rruginosa) Jeffr. Shell thin, edentulous ; ligament quite in- 
ternal, obUqiie. Animal with a long anal tube. Distrihutiomy 
5 species. Norway — New Zealand. FoBsUy 2 species. Eocene — 
United States, Europe. 

Fmxthwray Deshayes. Anterior adductor scar long, narrow ; 
hinge-teeth 2.2 ; umbones imperceptible. 
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CoEBis, Duyier, 

Etymology j corhis^ a basket. 

TypCy C. elegans. PI. XIX., Fig. 8. 

Synonyms, Fimbria, Mubl. not Bobadscb. “ Idotsea,” Sebum. 

Shell oval, ventricose, sub-equilateral, concentrically sculp- 
tured ; margins denticulated within ; hinge-teeth 2, laterals 2, 
in each valve ; pallial line simple ; umbonal area with an oblique 
furrow, muscular impressions round and polished ; pedal scars 
close to adductors. 

Animal with the mantle open below, doubly fringed; foot 
long pointed ; siphonal opening single, with a long retractile 
tubular valve ; lips narrow ; palpi rudimentary ; gills single on 
each side, thick, quadrangular, plaited, united behind. 

Distribution, 5 species. India, China, North Australia, Pacific. 

Fossil, 80 species (including sub-genera). Lias — . United 
States, Europe. 

In C. dulia (Semi-corbis) Desh., from the Eocene, Paris, the 
lateral teeth are obsolete. 

Suh-genera, Sphoera (corrugata), Sby. Shell globular, con- 
centrically furrowed and obscurely radiated ; ligament promi- 
nent ; margins crenulated ; hinge-teeth 2.2, obscure ; laterals 
obsolete. Fossil, Trias — Chalk. Europe. 

Sportella, Deshayes. Like Sphsera, but with 2.1 hinge-teeth. 

? Unicardium, D’Orb. (Mactromya, Ag. part.) = Corbula 
cardioides, Sby. Shell thin, oval, ventricose, concentrically 
striated ; ligamental plates elongated ; pallial line simple ; hinge 
with an obscure tooth, or edentulous. Fossil, 40 species P Lias 
— Portlandian. Europe. 


P Tanceedu, Lycett, J850. 

Dedicated to Sir Thomas Tancred, Bart., founder of the 
Cotteswold Naturalists’ Club. 

Example, T. extensa, L. PI. XXL, Fig. 22. 

Synonym, Hettangia, Turquem. 

' Shell trigonal, smooth ; anterior side usually longest ; cardi- 
nal teeth 2.2, one of them small ; a posterior lateral tooth in 
each valve ; ligament external ; muscular impressions oval ,* 
pallial line simple. 

Fossil, 12 species. Lias •— Bath Oolite. Britain, France. 
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Diplodonta, Bronn. 

Etymology^ diplos, twin, odonta, teetn. 

Synonym^ Sphserella, Conrad. 

Type^ D. lupinus (Yenus) Brocchi. PI. XIX., Pig. 9. 

Bhdl sub-orbicular; smooth ; ligament double, rather long, 
sub-marginal; hinge-teeth 2.2, of which the anterior in the 
left valve, and posterior in the right, are bifid ; muscular im- 
pressions polished, anterior elongated. 

Animal with the mantle-margins nearly plain, united ; pedal 
opening largo, ventral ; foot pointed, hollow ; palpi large, free ; 
gills two on each side, distinct, the outer oval, inner broadest 
in front, united behind ; branchial orifice small, simple ; anal 
larger, with a plain valve. 

Distribution, 40 species. West Indies, Eio, Britain, Medi- 
terranean, Eed Sea, West Africa, India, Corea, Australia, Cali- 
fornia. D. diaphana (Felania, Eocluz) burrows in sand. 

Fossily 30 species. Eocene — . United States, Europe. 

P Scacchia^ Philippi, 1844 ; Tellina elliptioa. Sc. Shell minute, 
ovate, posterior side shortest ; hinge-teeth 1 or 2, laterals obso- 
lete ; ligament minute ; cartilage internal, in an oblong pit. 
Animal with mantle widely open ; siphonal orifice single ; foot 
compressed, lingu^orm ; palpi moderate, oblong. Distribution, 
2 species. Mediterranean. Fossil, 1 species. Pliocene, Sicily. 

? Cyamium, Philippi, 1845. C. Antarcticum, PI. XIX., 
Fig. 16. Shell oblong; hinge-teeth, 2.2; ligament double; 
cartilage in a triangulai* groove behind the teeth in each valve. 
Distribution, 3 species. Patagonia, Northern Europe. Fossil, 

1 species. Tertiary, Europe. 

Unguliha, Daudin. 

Etymology, unguUna, like a hoof. 

Type, U. Oblonga. PI. XIX., Figi 10. 

Shdl sub-orbicular ; ligament very short ; epidermis thick, 
wrinkled, sometimes black; hinge-teeth 2.2; muscular im- 
pressions long, rugose. 

Animal with the mantle open below, fringed ; siphonal orifice 
single ; foot vermi-form, thickened at the end and perforated, 
projecting from the base of the shell or folded up between the 
gills, palpi pointed; gills two on each side, unequal, the 
external narrower, with a free dorsal border, inner widest in 
front. 

Distrihition, 4 species. Senegal, Philippines, excavating . 
winding galleries in coral. 
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Kellia, Turton, 1822, 

FAymohgy, named after Mr. O’Kelly, of Dublin. 

Synonyms, Lasoa (Leach), Br. 1827. Cycladina (Adansoiiii) 
Cantr, . Bornia (sub-orbicularis) Phil. Poronia (rubra), Eecluz 
(not Willd). Erycina (cycladifoimis), Desh. (not Lam.) 

Types, K. sub-orbicularis, Mont. K. mbra. PI. XIX., 
Eig. 12. 

Shell small, thin, sub-orbicular, closed ; beaks small ; margins 
smooth; ligament internal, interrupting the margin (in K» 
suhorhicidaris), or on the thickened margins (in JT. nchra) ; 
cardinal tooth 1 or 2, laterals 1 — 1 in each valve. 

Animal ^ith the mantle prolonged in front into a respiratory 
canal, either complete (in A”, suhorhicularis) or opening into the 
pedal slit (in K. ruhra) ; foot strap-shaped, grooved ; ^lls large, 
two on each side, united posteriorly, the external pair narrower 
and prolonged dorsally ; palpi triangular ; posterior siphonal 
orifice single, exhalont. 

The hinges of these little shells are subject to variations, 
which are not constantly associated with the modifications of 
the mantle-openings. They creep about freely, and fix them- 
selves by a hyseiis at pleasure. K, ruhm is found in crevioes of 
rocks at high-water mark, and often in situations only reached 
by the spray, except at spring-tides; other species range as 
deep as 200 fathoms. K, Laperousn (Chironia), Desh. PI. XIX,, 
Pig. 11, was obtained, burrowing in sandstone, fiom deep 
water, at Monterey, California. 

Distribution , 20 species. Norway — New Zealand — Califomiat 

Fossil, 20 species. Eocene — . United States, Europe. 

Sub-genera, Turtonia (minuta), Ilanley. Shell oblong, in- 
equilateral, anterior side very short ; ligament concealed 
between the valves ; hinge-teeth 2.2. Animal with the 
mantle open in front; foot large, heeled; siphon single^ 
slender, elongated, protruded from the long end of the shell. 
DistHbution, Greenland, Norway, Britain. In pools and cre- 
vices of rocks between tide-marks, and in the roots of sea- 
weeds and corallines. Mr. Thompson obtained thenJt from the 
stomachs of mullets taken on the north-east coast of Ireland. 

Pythina (Deshay esiana), Hinds. (Myllita, D’Orb, and Bed.) 
trigonal, divaricately sculptured; ligament internal; right 
valve with 2 lateral teeth, left with 1 cardinal and 2 laterals. 
Distribution, 8 species, New Ireland, Australia, Philippines^ 
Fossil, 2 species, Eocene — , Prance, Java. 

x2 
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Montacuta, Turton. 

Dedicated to Colonel George Montagu, the most distinguieliod 
of tlie earlier Englisli malaoologists. 

Type^ M. substriata. PL Xl^., Fig. 13. 

Shell minute, thin, oblong, anterior side longest ; hinge-line 
notched ; ligament internal, between 2 laminar, diverging 
teeth (with, a minute ossicle. Loven.) 

Animal^ ^th the mantle open in front ; margins simple ; 
siphonal orifice single ; foot large and broad, grooved. 

The M(miiacutcB moor themselves by a byssus, or walk freely ; 
M. Buhetriata has only been found attached to the spines of the 
purple heart-urchin {Spatangxia purpureus) in 5 — 90 fathoms. 
3f. hidentata burrows in the valves of dead oyster-shells. 

Bistribution, 3 species. United States, Norway, Britain, 
^igean. 

FoBBilf 2 species. Pliocene — . Britain. 


Lepton, Turton. 

Etymology y leptouy a minute piece of money (from leptoSy thin). 

Synonym? Solecardia (ebumea), Conrad, Lower California. 

Typty L. squamosum. PI. XIX., Fig. 14. Fig. 266. 

ShelX sub-orbicular, compressed, smooth, or shagreened, a 
little opened at the ends and longest behind; hinge -teeth 0.1 

or 1.1 in front of an angular 
cartilage notch; lateral teeth 
2.2 and 1.1. 

Animal with the mantle (m) 
open in front, extending beyond 
the shell, and bearing a frmge 
of filaments, of which one in 
front if) is very large ; siphon 
(a) single, gills two on each side, 
separate ; foot (/) thick, tapering, heeled and grooved, form- 
ing a sole or creeping disk. (Alder.) 

Svh'-gmuB. Scintilla (Cumingi), Desh. 1856. Small shells 
res^bling Lepton ; minutely punctate ; ligament internal, 
oblique; hinge-tee^ 1* 2; posterior laterals 1. 2. Distrtbu^ 
Uony 37 species (?), Philippines, North Australia, Panama. 

Diitrihutiony 60 species. United States, Britain, Spain. 
Laminarian and Coralline Zones. 

FoBBtly 6 species. Pliocene — . United States, Britain. 



Pig. 256. Lepton. 
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Galeomma, Tui'ton. 

Synonyms, Hiatella, Costa (not Baud.) ; Parthenopea, Scacclii 
(not Pabr). 

Type, G. Turtoni, PL XIX., Pig. 15. {Qalce, weasel, omma, 

oye-) 

Shdl thin, oval, equilateral, gaping widely below ; invested 
with a thick, fibrous epidermis; beaks minute; ligament 
internal; teeth 0.1. 

AnivMd with the mantle-lobes united behixid and pierced 
with one siphonal oiifice, margins double, the inner with a row 
of oye-like tubercles; gills large, sub-equal, united behind; 
lips largo, palpi lanceolate, plaited; foot long, compressed, 
with a narrow flait sole. 

The Galeomma spins a byssus, but breaks from its mooring 
at will and creeps about like a snail, spreading out its valves 
nearly flat. (Clarke.) 

JDiairibution, 14 species. Britain, Mediterranean, Mauritius, 
Pacific. 

Fosetl, 1 species. Pliocene—. Sicily. 


Family XII.— Cycladidje. 

Shell sub-orbiculai', closed; ligament external; epidermis 
thick, homy ; umbonos of aged shells eroded ; hinge with car- 
dinal and lateral teeth; pallial line simple, or with a very 
small inflection. 

Animal with mantle open in front, margins plain ; siphons 
(1 or 2) more or less united, orifices usually plain; gills 2 on 
each side, largo unequal, united posteriorly ; palpi lemceolate ; 
foot large, tongue-shaped. 

All the shells of this family were formerly included in the 
genus Cyclas, a name now retained for the small species inha- 
biting the rivers of the north temperate zone ; the Cy fence are 
found in warmer regions, on the shores of creels and in brackish 
water, where they are gregarious, burying vertically in the 
mud, and often associated with members of marine genera* 

Cyolas, Brugui^ie. 

Etymology, huMas, orbicular. 

0. Cornea. PL XIX., Fig. 17. 

(tynonyma, Sphserium, Scop. Pisum, Muhlf. (not L.) Mua- 
oulium, Link. 
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Shell ihm^ ventrioose, nearly equilateral; cardinal teeth 2.1, 
minute, laterals 1 — 1 : 2 — 2, elongated, compressed. 

Animal ovo-viviparous ; siphons partly united, anal shortest, 
orifices plain, gills very large, the outer smallest, with a dorsal 
flap ; palpi small and pointed. 

The fiy of Cyclas are hatched in tho interrud hranchiee, they 
are few in number and veiy unequal in size ; a full-grown 
cornea has about 6 in each gill ; the largest being i to the 
length of the parent. The young Cyclades and Pisidia are very 
active, climbing about submerged plants and often suspending 
themselves by byssal threads ; the stiiated gills and pulsating 
heart are easily seen through the shell. 



Fig. 257. Pisidium x^ith ils foot protruded. 


Suh-genera, Pisidium y Pfr. P. amuicum, PI. XIX., Fig. IS. 
Shell inequilateral, anterior side longest ; teeth stronger than in 
Cyclas, Animal with a single, small, cxcurrcnt siphon ; bran- 
chial and pedal orifices confluent. 

Distribution, 60 species. United States, South America, 
Greenland, Xoiway, Sicily, Algeria, Ca2)c, India, Caspian, 
Britain. 

Fossil, 38 si)Ccios. Wcalden — . Eui’ope. 

Cykena, Lamarck. 

Etymology, Cyrcnc, a nynqih. 

Type, 0. cyprinoides, PI. XIX., Fig. 20. 

Shell oval, strong, covered with thick, rough epidermis; 
ligament thick and prominent ; hinge-teeth 3.3, laterals 1 — 1 
in each valve ; pallial lino slightly sinuated. 

Animal (of type) with the mantle open in front and below, 
margins plain; siphons short, orifices fringed; gills unequal, 
square in front, plaited, inner lamina free at base ; palpi lanceo- 
late ; foot strong, tongue-shaped. 

Suh-genera, Corhietda, Mtdilf. C. consohrina, PI. XIX., 
Kg. 21.^ Shell orbicular, concentrically furrowed, opidermis 
polished ; lateral teeth elongated, striated acioss. 
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liatissay Gray. Anterior lateral teeth short ; under ones long. 

Vdorita, Gray. Anterior laterals thick and triangular. 

Distribution^ 130 species. Tropical America (eastern), Egypt, 
Tndia, China, Australia, Pacific Islands. In the mud of rivers, 
and in mangrove swamps, usually near the coast. C, consohrina 
ranges from Egypt to Cashmere and China, and is found fossil 
in the Pliocene foimations of England,* Belgium, and Sicily, 

Fossil, 105 species. Wealden — . Eurooe, United States. 

P Cyeenoides, Joannis. 

Synonym, Cyrenella, Desh, 

Type, C. Dupontii, PI. XIX., Fig. 19. 

Shell orbicular, ventricose, thin, eroded at the beaks ; epi- 
dermis dark olive ; ligament external, prominent, elongate ; 
cardinal teeth 3.2, the central tooth of the right valve bifid; 
muscular impressions long, naiTow ; pallial line simple. 

Animal with the mantle open in front and below, margin 
simple, siplions short, united; palpi moderate, naiTow; gills 
very unequal, narrow, united behind ; foot cyHndi-ical elongated. 

Distribution, 4 species. River Senegal. The marine species 
are DipMonicc, 

Fossil, 1 species. Europe. 

Family XIII.— CYpniifiD-ii:. 

Shell regular, cqulvalve, oval or elongated; valves close* 
solid ; opideimis thick and daik ; ligament external, conspicu- 
ous; cardinal teeth 1 — 3 in each valve, and usually a posterior 
lateral tooth ; pedal scars close to, or confluent with, the 
adductors ; pallial line simple. 

Animal with the mantle-lobes united posteriorly by a curtain, 
I)iorced with two siphonal orifices ; foot thick, tongue-*8haped ; 
gills 2 on each side, large, unequal, imited behind, forming a 
complete partition ; palpi moderate, lanceolate. 

One half the genera of this family are extinct, and the rest 
(excepting Circe) were more abundant in former periods f ha n at 
the present time. Cypnna and Astarte are boreal forms ; CVrc« 
and Cardita abound in the Southern seas, 

Cytrina, Lamarck. 

Etymology, Kuprinos (fium Kupris), related to Venus. 

Type, 0. Lslandica, PI. XIX., Fig. 22. 

♦ AMOClated with the bones of Elephas meridionaiit, Jtthinoeeroi leptorkkutt, 
MsntodoH Arvemensis, Ilippopotamw miyor, 4-c. 
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Synonym, Axctica, Solium. 

Sheli oval, large and strong, with usually an oblique line or 
angle on the posterior side of each valve ; epideimis thick and 
dark; ligament prominent, umbones oblique; no lunule; 
cardinal teeth 2.2, laterals 0 — 1, 1 — 0; muscular impressions 
oval, polished ; pallial sinus obsolete. 

Animal with the mantle open in front and below, margins 
plain; siphonal orifices close together, fringed, slightly pio- 
jecting ; outer gills semilunar, inner truncated in front. 

The principal hinge-tooth in the right valvo of Cyprina 
represents the second and third in Vmus and Cytherea; the 
second tooth of tho left valve is consequently obsolete. 

Diatrihution, 0, lalandica ranges from Greenland and tho 
United States to the Icy Sea, Norway, and England ; in 5 — 80 
fathoms water. It occurs fossil in Sicily and Piedmont, but not 
alive in the Mediterranean. 

i^os5i7, 90 species. (D’Orbigny.) Muschelkalk — . Europe. 

CmcE, Schumacher. 

Etymology, in Greek mythology a celebrated enchantress. 

Example, 0. corrugata, PI. XX., Pig. 2. 

Synonym, Paphia (undulata), Lamarck.* 

Shell sub-orbicular, compressed, thick, often sculptured with 
diverging striae; umbones flat; lunule distinct; ligament 
nearly concealed ; margins smooth ; hinge-teeth 3:3 ; laterals 
obscure ; pallial line entire. 

Animal (of (7. minima) with the mantle open, margins denti- 
culate, siphonal orifices close together, scarcely projecting, 
fringed ; foot large, heeled ; palpi long and narrow, Eanges 
from fi — 50 fathoms. (Forbes.) 

Distribution, 40 species. Australia, India, Led Sea, Canaries, 
Pritoin. 


Astabte, Sowerby, 1816 . 

Synonym, Crassina, Lamarck. Tridonta, Schum. Goodallia, 
Turton. 

Example, A. sulcata, PI. XX., Fig. 1. A. borealis. Fig. 268. 
[Aatarte, the Syrian Venus.) 

Shell sub-orbicular, compressed, thick, smooth or concen- 

• Hiia name was employed by Bolten, in 1798, for sp. of Venerida^ and by Lamarck, 
in 1801, for Venus divaricata^ Chemn. (« Circe divaricata and Crasaatella contraria), 
and Mesodasma glabratum. In 1808, Fsbricius adopted the name for a group of butter. 
fliea, in which sense it is now widely employed, having been abandoned by TAmmwk i# 
Ida later works, and by all succeeding malacologists. 
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trioally furrowed ; lunule impressed ; ligament external ; epi« 
dermis dark ; Hinge-teeth 2.2, the anterior tooth of the right 
valve large and thick ; anterior pedal scar distinct ; pallial Une 
simple. 

Anirmlvdih. mantle open ; margins plain or slightly fringed ; 
siphonal orifices simple; foot moderate, tongue-shaped; lips 
large, palpi lanceolate ; gills nearly equal, united behind, and 
attached to the siphonal band. 

The animal oiAatarte horealta is shown in Fig. 258 ; mantle- 
margins free, plain, slightly cirrated in the branchial region ; 
united posteriorly by the branchial septum, forming a single 
excurrent orifice ; pedal muscles (p p), distinct from adductors ; 
gills flat, finely striated, destitute of internal partitions ; outer 



Fig. 258. Asturte Iforeaiis, var. semi-sulcata, Leach, :]•. WelliHgton Cluuind. 

• 

gill naiTOw, elliptical, with a simple margin ; inner gill grooved, 
conducting to the mouth. 

Dutribution, 20 species. Behring’s Straits, Wellington Chan- 
nel, Kara Sea, Ochotsk, United States, Norway, Britain, 
Canaries, ^gean (30 — 112 fathoms). 

Foaeil, 285 species. Carb. — . North and South America 
Europe, Thibet. 

? Digitaria, Wood ; Tellina digitaria, Lower Mediterranean. 
Foaailf Pliocene, Britain. 

Goulbia, C. B. Adams. 

BlieU minute, triangular, farrowed • hinge like Aatarte^ \^ith 
lateral teeth ; pallial line simple. 

Dioirihutiony 7 species. Panama, West Indies. 

z3 
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Chassatella, Lamarck, 

8t/nonym$i Ptyckomya, Ag. Paphia (Lamarck, pai’t) Koiissy. 

Type, 0. ponderosa, PI. XXI., Fig. 4. 0. imlchra, Fig. 269 

Etymology^ craasmy thick. 

Shell solid, Tentricose, attenuated behind, smooth or con- 
centrically furrowed ; lunule distinct ; ligament internal ; 
margin smooth or denticulated ; pallial lino simple ; hinge- 
teeth 1.2, striated, in front of cartilage pit ; lateral teeth 0 — 1, 
1~ 0 ; adductor imxuessions deep, rounded ; pedal small, 
distinct. 

A7iiinal with mantle-lobes united only by the branchial 
septum ; inhalent margins cirrated ; foot moderate, compressed, 
triangular grooved; gills smooth, unequal, outer scmi-luuar, 
inner widest in front ; palpi triangular. 



Fig. 259. O'ossatella puichra. Saudy Cape, .T. B. Jukes. 

Ani-maT as secD 00 the removal of right valve, and port ion of the mantle. 

In Craeeatella pulchra the animal is like Astmic; foot lingui- 
form, slightly grooved; palpi short and broad, few-plaited; 
outer gill narrower in front. 

Distrihutioriy 34 species. Australia, New Zealand, Philippines, 
India, West Africa, Canaries, Brazil. 

Foeeily 64 species. Neocomian — . Patagonia, United States, 
Europe. 

IsocABPiA, Lamarck. Heart- cockle. 

S^ymoLogyy ieosy like) cardiay the heart* 

Type, I. cor. PI. XX., Fig. 8. 
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Synonyms, Glossus, Poli; Bucardium, MuMfeldt ; PecchioUa, 
Meneghini, 

Shell cordate, ventrioose; nmbones distant, sub-spiral; 
ligament external ; binge-teetb 2.2 ; laterals 1 — 1 in each yalye, 
the anterior sometimes obsolete. 

Animal with the mantle open in front; foot triangular, 
pointed, conipressed ; siphonal orifices close together, fringed ; 
palpi long and narrow ; gills yory large, nearly equal. 



Fig. 260 /socanlta aor. 

The heart-cockle burrows in sand, by means of its foot (/) 
leaving only the siphonal openings exposed. (Bulwer.) 

Distribution, b species. Britain, Mcditei’Tanean, China, Japan 

Fossil, 90 species. Trias — . United States, Europe, South 
India. 

The Isocardia-shaped fossils of the old rocks belong to the 
genera Cardiomorpha and Iso-arca ; many of those in the 
Oolites to Ceromya, Casts of true Isocardice have only two 
transyerse dental folds between the beaks, and no longitudinal 
farrows. 


CYPiiiCAiiDLV, Lamarck. 

Example, C. obesa, PI. XX., Fig. 4. 0, rostrata. Fig. 261. 

Synonyms, Trapezium, Humph. Libitina, Sch. 

Shdl oblong, with an oblique posterior ridge; nmbones 
anterior depressed; ligament external, in deep and narrow 
grooyes ; cardinal teeth 2.2, laterals 1 — 1 in each yalye, some- 
times obscure ; muscular impressions oyal (of two elements) ; 
pallial lino simple. 
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Animal (of 0. eolenoidea) with mantle-lobes united, dnattd 
behind; pedal opening moderate ; foot small, compressed, with 
a large byssal pore near the heel ; siphons short, conical, unequal, 
oirrated externally ; orifices fringed ; palpi small ; giUs unequal, 
the outer narrower and shorter, deeply lamellated, united 
posteriorly, the inner prolonged between the palpi. 

Animal of Cypricardia roafrata^ Lamarck, Philippines (Fig. 

300), with mantle-lobes united, 
and covered with wrinkled epi- 
dermis ; siphonal orifices fringed; 
gills deeply plicated, anterior 
part of the outer gill united to 
the inner ; dorsal border narrow, 
plaited ; adductor muscles of two 
Fig.sei. elements, 

Liatribution, 13 species. Bed Sea, India, and Australia. In 
crevices of rock and coral. 

Foaailf 60 species. Lower Silurian — , North America and 
Europe. 

? Suh-genera. CoralUophagay Bl. C. coralliophaga, Lamarck. 
Shell long, cylindrical, thin, slightly gaping behind; hinge- 
teeth 2.2, and a laminar posterior tooth ; pallial line with a wide 
and shallow sinus. Biatribution, 5 species. Mediterranean, in 
the burrows of the Liihodomiia ; sometimes two or three dead 
shells are found one within the other, besides the original owner 
of the cell ; South Sea. 

P Gy^carditeay Conrad (part). An. Geol. Bep., 1841. (San- 
guinolites, M‘Coy.) Employed for Cypricardia-shaped shells of 
the palaeozoic rocks ; some of them are more nearly related to 
Modiola (v. Modiolopsis, p. 422), but they bear no resemblance 
to Sanguinolaria. 

Goniophoray Phillips, 1848. Cypricardia cymbaeformis, Sby. 
Upper Silurian, Britain {Mytilidoe ?). 

Pletjeophoexts, King, 1848. 

TypCy P. costatus. Brown. Permian, England. (Pal, Trans., 
1850. PI. XV., Figs. 13—20.) 

Synonyma ? Cleidophorus, Hall (cast only). Unionites, Wissm. 

? Maeonia, Dana. 

Shell oblong ; dorsal area defined by a line, or keel ; umbones 
anterior, depressed; hinge-teeth 2.2; laterals 1.1; elongated 
posterior ; anterior adductor impression deep, with a pedal 
soar dose to it, and bounded posteriorly by a strong rib firoin the 
hinge ; pallial line simple. 
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f Bttb-gmuB, Bedontay Bouault, Bull See. Geol., 8, 362. Shell 
oval, ttunid ; Hinge 'witH cardinal and posterior teetH ; anterior 
addxictor bounded by a ridge. Fossil, Lower Silurian, Brittany, 
Portugal. (SHarpe.) 

Fossil, 6 species. Lower Silurian — ^Tiias. United States, 

Europe, New South Wales, Tasmania. 

? Oaedilia, DesHayes. 

Type, 0. semisulcata, PI. XYIII., Pig. 18. 

Synonym, Hemicyclonosta, DesHayes. 

Shell oblong, ventricose, cordate; beaks prominent, sub- 
spiral ; hinge with a small tooth and dental pit in each yalve ; 
ligament partly internal contained in a spoon-shaped inflection ; 
anterior muscular scar long, with a pedal scar aboTe ; posterior 
adductor impression on a prominent sub-spiral plate; pallial 
line simple. 

Distribution, 2 species. Chinese Sea, Moluccas. 

Fossil, 2 species. Eocene — . France, Piedmont. 

Megalodon, J. Sowerby. 

Type, M. cuouUatus, PI. XIX., Pig. 19. {Megas, large, odoiis, 
tooth.) 

Shell oblong, smooth or keeled ; ligament external ; hinge- 
teeth 1.2, thick; laterals 1.1, posterior; anterior adductor 
impression deep, with a raised margin, and a small pedal scar 
behind it. 

In the typical species the beaks are sub-spiral, the lateral 
teeth obscure, and the posterior adductors bounded by prominent 
ridges. 

Fossil, 14 species. Upper Silurian — ^Devonian. United States, 
Europe. 

Sub-genera, ? Ooldfussia (nautiloides), Castlenau. Umbones 
spiral; anterior side concentrically furrowed; posterior side 
with two oblique ridges. Fossil, Silurian, United States. 

Megaloma (Canadensis), Hall, 1852. Upper Silurian, Coxuida. 
Umbones very thick, hinge-teeth rugged, almost obliterated 
with age ; posterior lateral teeth 1.1 ; no muscular ridges. 

Paohydomus (Morris), J, Sowerby. 

Etymology, paehus, thick, domos, house. •• 

Synonyms, Astartila, Dana. P Cleobis (graadisl, DonAi 
t Pyramus (ellipticus), D. *=Notomya, M‘Coy. 
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Type, P, globosus (Megadesmus), J. Sowerby, in Mitchell^i 
Australia. 

8hdl oval, ventricjose, very thick ; ligament largo, external ; 
lunette more or less distinct ; hinge-line sunk ; teeth 1 or 2 (?) 
in each valve ; adductor impressions deep ; anterior pedal scar 
distinct; pallial line broad and simt)le, or with a very shallow 
sinus. 

Fodsily 5 species. Devonian ? New South Wales, Tasmania. 

pACKYiiiSMA, Morris and Lycefct. 

Etymology i pac/nw, thick, crelsma, support. 

TypCf P. grande, Morris and Lycett. Great Oolite (Bathonian), 
Minchinhampton. 

Shell cordate, with large sub-spiral beaks ; valves veiy thick 
near the umbones, obliquely keeled; hinge with one thick 
conical tooth (behind the dental pit, in the right valve), a small 
lateral tooth close to the deep and oval anterior adductor, and a 
posterior Interal-tooth (or muscular lamina ?) ; hgamental plates 
short and deep. 

Opis, Defranco. 

Example, 0. lunulata, PI. XIX., Fig. 24. {Opts, a name of 
Ai'temis.) 

Shell strong, ventricoso, cordifoim, obliquely keeled ; beaks 
prominent, incurved, or sub-spiral ; cardinal teeth 1.1; lunule 
distinct. 

Fossil, 42 species. Trias — Chalk. Eiu’opc. 

Cardinia, Agassiz. 

Etymology, curdo-inis, a liiiigo. 

Type, C. Listeri, PI. XIX,, Fig. 23. 

Synonyms, Thalassides, Berger, 1833 (no description). Sine- 
muria, Christol. Pachyodon, Stutch. (not Meyer nor Schum). 
Pronoe, Agassiz. ■ 

Shell oval or oblong, attenuated posteriorly, compressed, 
strong, not pearly, maiked by lines of gi’owth ; ' ligament 
external ; cardinal teeth obscure, laterals 1 — 0, 0 — 1, remote, 
pix)minent ; adductor impressions deep ; pallial line simple. 

Fossil, 71 species. Silurian — ^Inferior Oolite. Europe ; along 
with marine shells. 

Sub-genus ? Anthracosia, King, 1844 ; TJnio sub-constrictus, 
Sowe»by. (Oarbonicola, M*Coy, 1856.) Upper Silurian — Carb. 
40 Impedes. They occur in the valuable layers of clay-ironstone 
call^ « mussel-bands,” associated with NatUili, Diacince^&o, 
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In Perbysliiro the mussel-band is wi’ought, like marble, into 
vases. 

P Myocoxcha, J. Sowoiby. 

Type^ H. crassa, PI. XIX., Fig. 25. (il/yc, mussel, concha^ 
shell.) 

Shell oblong, thick, with nearly terminal depressed nmboncs ; 
ligament external, supported by long, narrow, appresscd plates ; 
hinge thick, with an oblique tooth in the right valve ; anterior 
muscular impression round and deep, with a small pedal scar 
behind it; posterior impression large, single; pallial lino 
simple. 

This shell, which is not nacreous inside, is distinguished from 
any of the Mytilidoe by the form of its ligamental plates and 
muscular impressions ; the hinge-tooth is usually overgrown 
and nearly obliterated by the hinge-margin, as in aged examples 
of Card/iia orhicuhtria and Cypriainlla vvliiad^. 

Fosailf 26 species. Permian — Miocene. (D’Orb.) Europe. 

Suh^genus, ? Ilippopodium (])oudcrosum, Sowerby), Coneybearo. 
Lias, Europe. Shell oblong, thick, ventricoso ; umbones largo ; 
ligament external ; ventral margin siiuiated ; hinge with ono 
thick, oblique tooth in eeich valve, sometimes nearly .obsolete ; 
pallial lino simple ; anterior muscular scar deep. This shell 
appears to be a ponderous form of Cyprkardia or Curdita ; it is 
a characteristic fossil of the English Lias, but only very aged 
examples have been found. 

Cabdita, Bruguierc. 

Synonyms, Mytilicardia and Cardiocardita (ajar), Bl. Arcinolla, 
Oken. 

Type, 0. calyculata, PI. XX., Fig. 5. 

Etymology, cardia, the heart. 

Shell oblong, radiatoly ribbed; ligament external; margins 
toothed; hinge -teeth 1.2, and an elongated posterior tooth; 
pallial lino simple ; anterior pedal scar close to adductor. 

Animal with the mantle-lobes free, except between the 
siphonal orifices ; branchial margin with conspicuous cirri : foot 
rounded and grooved, spinning a byssus ; Ikbial palpi short, 
triangular, plaited ; gills rounded in front, tapering behind, and 
united together, the outer pair narrowest, 

(7.^ pectunetdus, Brugui^re, [Mytilicardia, Blainville), haer an 
anterior tooth. C* concamerata, Bruguiere, found at the Cape, 
has a remarkable cup-like inflection of the ventral margin ol 
eacli Volvo. 
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Suh^^us, Venericardia, Lamarok. V. ajar, PI. XX., Pig. 6. 
Shdl cordate, ventricose ; hinge without lateral teeth. Animal 
locomotiYe. with a sickle-shaped foot like the cockles. 

Distribution, 54 species. Chiefly in tropical seas, on rocky 
bottoms and in shallow water ; the Venericardics on coarse sand 
and sandy mud. West Indies, United States, West Africa, 
Mediterranean, Bed Sea, India, China, Australia, New Zealand, 
Pacific, West America. (7. borealis, Conrad, inhabits the sea of 
Ochotsk ; C. abyssicola, Hinds, ranges to 100 fathoms ; (7. 
squamosa, to 150 fathoms. 

Fossil, 170 species. Trias — . United States, Patagonia 

Europe, Southern India. 

? Veeticordia, Searles Wood, 1844. 

Synonyms, Hippagus, Philippi, not Lea. Trigonulina, D’Orb. 

( Verticordia, a name of Venus.) 

Type, V. cardiiformis (Wood, in Sby. Min. Con.), PI. XVII., 
Fig. 26. 

Shdl sub-orbicular, with radiating ribs; beaks sub-spiral; 
margins denticulated ; interior brilliantly pearly ; right valve 
with 1 prominent cardinal tooth; adductor scars 2, faint; 
paUial line simple ; ligament internal, oblique ; epidermis dark 
brown. 

Distribution, 2 species. China Sea (Adams) ; Mediterranean ? 
(Forbes.^ 

Fossil, 2 species. Miocene — . Britain, Sicily. 

Hippagus isocardioides, Lea, 1833, Eocene, Alabama, is eden^ 
tulous. Trigonulina omata, U’Orbigny, Jamaica, has hinge- 
teeth 2.2 ; right valve with a long posterior tooth. Epidermis 
of large nucleated cells, as in Trigoniadce, to which family it 
undoubtedly belong 

Section b . — Sinxj-pallialia. 

Respiratory siphons long ; pallial line sinuated. 

Family XIV.— VENEBiLiB. 

Shdl regular, closed, sub-orbicular, or oblong; ligament 
external ; hinge with usually 3 diverging teeth in each valve ; 
muscular impressions oval, polished ; pallial lino sinuated. 

Animal free, locomotive, rarely byssiferous or burrowing; 
mantle with a rather large anterior opening ; siphons unequal, 
united more or less; foot linguiform, compreied, sometimes 
grooved; palpi moderate, triangular, pointed ; branchue lazgOf 
Eilb-qpiatote, united^steriorly. 
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The shells of this tribe are remarkable for the elegance of 
their forms and colours ; they are frequently ornamented with 
chevron-shaped lines. Their texture is very hard, all traces of 
structure bciog usually obliterated. The VenetidoR appeared first 
in the Oobtic period, and have attained their greatest develop- 
ment at ttio present time ; they are found in aU seas, but most 
abundanriy in the frowog. 


Venus, L. 

Synonymsy Merceneria, Antigone, and Anomalocardia (flexuosa) 
Schum, Chione, Megerle (not Scop.). Erycina (carioides), 
Lamarck, 1818. 

Typey V. paphia, L. PI. XX., Fig. 7. 

Shell thick, ovate, smooth, sulcated, or cancellated ; margins 
minutely crenulated ; cardinal teeth 3 — 3 ; pallial sinus small, 
angular ; ligament prominent ; lunule distinct. 

Animal with mantle-margins fringed ; siphons unequal, more 
or less separate; branchial orifice sometimes doubly fringed, 
the outer pinnate; anal orifice with a simple fringe and 
tubular valve ; foot tongue-shaped ; palpi small, lanceolate. 

F. textiliSy and other elongated species, have a deep pallial 
sinus ; F. gemma (Totten) has a very deep angular sinus, like 
Artemis; F. reticulata has bifid teeth, like Tapes; F. tridac- 
noideSy a fossil of the United States, has massive valves, ribbed 
like the clam-shell. The North American Indians used to 
make coinage {wampum) of the sea-wom fragments of Venus 
mercenariay by perforating and stringing them on leather 
thongs. 

Distribution y 176 species. World-wide. Low water — 140 
fathoms. F. astartoidesy Behrings’ Sea. F. verrucosa, Britain, 
Mediterranean, Senegal, Cape, Eod Sea ; Australia ? 

Fossil, 200 species. Oolites — . Patagonia, United States, 

Europe, India. 

P Volupia ruyosa, (Befrance, 1829.) Shell minute, Isocardia- 
shaped, concentrically ribbed, with a large lunule. Eocene, 
Hautevillo. 

Saxidomus (Nuttalli), Oonrad. Oval, solid, with tumid um- 
bones; lunule 0; teeth 3 — 4, unequal, the central bifid; 
pallial sinus large. 

Distribution, 8 species. India, Australia, West America. 
Cytherea, Lam. 

Etymology, Cytherea, from Oythera, an iEgean island. 
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Synonyms, Meretrix, Gray. Dione, Megerle. Cryptogramma, 
Morch. 

Examples, 0. dione, PL XX., Fig. 8. C. cliione, Fig. 14, 

p. 26. 

Shell like Venus; margins simple; liinge with 3 cardinal 
teeth and an anterior tooth beneath the lunule ; pallial sinus 
moderate, angular. 

Animal with plain mantle-margins ; siphons united half-way. 

Distribution^ same as Venus. Becent 113 species. 

Fossil, 80 species. 

Meeoe, Schum. 

Etymology, Meroe, an island of the Kile. 

Synonyms, Cuneus (part) Megerle (not Da Costa). Suiietta, 
Link. 

Type, M. jneta (=Venus Meroe, L. Donax, Deshayes). 
PI. XX., Fig. 9. 

Shell oval, comijresaed ; anterior side rather longest ; hinge 
with 3 cardinal teeth, and a long narrow anterior tooth ; lunule 
lanceolate ; ligament in a deep escutcheon. 

Distribution, 11 species. fc>enegal, India, Japan, Australia. 

Tkigoxa, Miihlfeldt. 

Etymology, trigonos, three-cornered. 

Type, T. tripla, PI. XX., Fig. 10. 

>S7(eW trigonal, wedge-shaped, sub-equilateral; ligament short, 
prominent ; cardinal teeth 3 — 4, anterior i remote ; pallial 
sinus rounded, horizontal. 

Distribution, 28 species. AVest Indies, Mediterranean, Senegal, 
Cape, India, AVest America. 

Fossil, Miocene — . Bordeaux. 

T. crassatolloides attains a diameter of 5 inches, and is very 
ponderous. 

Sub^genus, Gmiehupia, Desm. G. irregulai’is, PI. XX., 
Fig. 11. 

Shell sub-equilateral, rounded in front, attenuated behind ; 
hinge with 1 anterior tooth, 3 cardinal teeth, and several small 
posterior teeth ; pallial sinus deep, oblique. Fossil, 4 species. 
Eocene — Miocene. United States, Franco. 

Artemis, Poli. 

Etymology, Artemis, in Greek mythology Diaxm. 

Typs, A. exoletH, PI. XX., Fig. 12. 

Dosinia, Scopoli, 
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8hdl orbicular, compressed, concentrically striated, pale 
ligament sunk ; lunule deep ; binge like Cytherca ; margins 
even ; pallial sinus deep, angulai*, ascending. 

Animal with a large batebet-sbaped foot, projecting from tbo 
ventral margin of tbe shell ; mantle-margins slightly plaited ; 
siphons united to their ends ; orifices simple ; palpi narrow. 

Distribution, 100 species. Boreal — Tropical seas ; low water 
80 fathoms. 

Fossil, 13 species. Carb — . United States, Europe, South 
India. 

'Sub-genera, Cyclintt, Desh. V. Sinensis, Chemn. Orbicular, 
ventricose, margins crenulated, no lunule, sinus deep and 
angular. Distribution, 10 species, Senegal, India, China, 
Japan, West America. Fossil, 1 species. Miocene, Bordeaux. 

Gleraentia (papyracea) Gray. Thin, oval, white; ligament 
semi-internal; posterior teeth bifid, sinus deep and angular. 
Animal with long, united siphons, and a largo crescentic foot, 
similar to ArU inis, Distribiiiion, G species. Australia, Philip- 
pines. 

LuciKorsis, Forbes. 

Synonyms, iJosinia, Gray, 184*7 (not Scop.). Mysia, Gray, 
1851 (not Leach). Cyclina, Gray, 1853 (not Desh.). 

Type, Venus undata, Pennant, PI. XX., Fig. 13. {Liicina 
and opsis like.) 

Shell lenticular, rather thin ; right valve with 2 laminar, 
diverging teeth, left with 3 teeth, the central bifid; muscular 
impi'essions oval, polished; pallial sinus veiy deep, ascending. 

Animal with mantle-margins plain ; pedal opening con- 
tracted; foot pointed, basal; siphons longer than the shell, 
separate, divergent, with fringed orifices. (Clark.) 

The typo of this genus having been erroneously placed in 
Cyclina by M. Deshayes, he has proposed a new genus {Lajon- 
kairia) for L, dccussata, Philippines, a fossil of the English 
Pliocene, but still living in the Mediterranean, 

Distribution, 10 species. North America, Norway, Britain. 

Fossil, 3 species. Pliocene. Britain, Belgium, 

Tapes, Muhlfeldt. 

Synonyms, Paphia, Bolteu, 1798. PuUastra, G, Sby. Omalia, 
Byck, 1856. 

Example, T. pullastra, PI. XX., Fig. 14. {Tapes, tapestry.) 

Shdl oblong, umbones anterior, margins smooth ; teeth 3 in 
.oooh Tolyo, more or less bifid ; pallial sinus deep, rounded. 
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Animal spuming a byssus ; foot thick, lanceolate, grooved ; 
mantle plam or finely fringed; freely open in front; siphons 
moderate, separate half-way or throughout, orifices fringed, 
anal cirri simple, branchial ramose ; palpi long, triangular. 

Bietribution, 78 species. Norway, Britain, Black Sea, Senegal, 
Brazil, India, China, New Zealand. Low water — 100 fathoms. 
(Beechy.) 

Foasilt 6 species. Pliocene — . Britain, France, Belgium, 

Italy. 

The animal is eaten on the continental coasts ; it buries in 
the sand at low water, or hides in the crevices of rocks, and 
roots of sea- weed. 


Venerupis, Lamarck. 

Etymology^ VenuSj and ntpea, a rock. 

Synonym, Oaatrana, Schum. 

Example, V. exotica, PL XX., Fig. 15. 

Shell oblong, a little gaping posteriorly, radiately striated 
and ornamented with concentric lamellse ; three small teeth in 
each valve ; one of them bifid ; pallial sinus moderately deep, 
angular. 

Animal with the mantle closed in front, pedal opening mode- 
rate; siphons united half-way, and with a simple fringe and 
tubular valve, branchial siphon doubly fring^, inner cirri 
branching ; palpi small and pointed. 

Distribution, 19 species. Britain — Crimea ; Canaries, India, 
Tasmania, Xamtschatka, Behring’s Straits — ^Peru. In crevices 
of rocks. 

Fossil, Miocene — . United States, Europe. 

Petbicola, Lamarck. 

Etymology, petra,HUynQ, colo, to inhabit. 

Synonyms, Eu 2 }ellaria, Bellevue; Choristodon, Jonas; Na- 
ranio. Gray. 

lithophaga, PI. XX., Fig. 16. P. pholadiformis, 
PI. ]^., Fig. 17. 

Shell oval or elongated, thin, tumid, anterior side short; 
hin^ with 3 teeth in each valve, the external often obsolete ; 
pallial sinus deep. 

Animal with the mantle closed in front, much thickened and 
recurved over the edges of the shell ; pedal opening small ; 
foot small, pointed, lanceolate; siphons partially separate, 
orifioes fringed, anal with a valve and simple cirri, branchial 
cirri pinnate ; palpi small, triangular. 
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IHstrilndioni 30 species. United States, France, Bod Sea, 
India, New Zealand, Pacific, West America (Sitka— Peru). 
Burrows in limestone and mud. 

FosBili 20 spocies. Eocene—. tJnitod States, Europe. 

Glauoomya (Bronn), Gray. 

Synonym, Glauconome, Gray, 1829 (not Goldfoss, 1826). 

Type, G. Sinensis, PI. XX., Pig. 18. {Qlaucos, sea-grocn, 
my a, mussel.) 

Shell oblong, thin ; epidermis dark, greenish ; ligament ex- 
iemal ; hinge with 3 teeth in each valve, one of &em bifid ; 
pallial sinus very deep and angular. 

Animal with a rather small, linguiform foot ; pedal opening 
moderate; siphons very long, united, projecting far into the 
branchial cavity when retracted, their ends separate and diverg- 
ing; palpi large, sickle-shaped; gills long, rounded in front, 
the outer shortest. 

Suh~genu8. Taryaiphon, Benson. Differs from Glaucomya 
in having the siphons united up to the end. 

Distribution, 12 species. Embouchures of rivers; China, 
Philippines, Borneo, India. 

Fossil, 2 species. Tertiary. Europe. 

Family XV.— MAOTiiiD.ffi. 

Shell equivalve, trigonal, close, or slightly gaping ; ligament 
(cartilage) internal, sometimes external, contained in a deep 
triangular pit ; epidermis thick ; hinge with 2 diverging car- 
dinal teeth, and usually with anterior and posterior laterals ; 
pallial sinus short, rounded. 

Animal with the mantle more or less open in front ; siphonal 
tubes united, orifices fringed ; foot compressed ; gills not pro- 
longed into the branchial siphon. 

^tions of the shell exhibit an indistinct cellular layer on the 
external surface and a distinct layer of elongated shell, (Car- 
penter.) 

Maotea, lu 

Etymology^ madra, a kneading trough. 

Synonyms, TrigoneUa, Da Costa (not L.), SchizodefizoA 
(Spengleri), Spisi^ (solida), Mulinia (lateralis), Gray. 

Type, M. stultorum, PI. XXI., Fig. 1. 

SIM nearly equilateral ; anterior hinge-tooth A-shaped, with 
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Bomeiimes a small laminar tootli close to it; lateral teeth 
doubled in the right valve. 

Animal with the mantle open as far as the siphons, its 
margins fringed ; siphons united, fringed with simple ciiTi, 
anal orifice with a tubular valve; foot large, linguifonn, 
heeled ; palpi triangular, long, and pointed ; outer giUs 
shortest. 

The Mactras inhabit sandy coasts, where they bury just 
beneath the surface ; the foot can bo si retched out considerably, 
and moved about like a finger, it is also used for leaping. 
They are eaten by the star-fishes and whelks, and in the Isle 
of Arran M. suhtruncata is collected at low water to feed pigs. 
(Alder.) 

Distribution^ 125 species. All seas, especially within the 
tropics ; — 35 fathoms. 

Fossilf 30 species. Lias — . United States, Europe, India. 

? Suh^gen&ra. Sowerhyoy D’Orb. Isodonta, Buv. S, crassa, 
Oxfordian, France. Cartilage-pit simply grooved ; it receives 
a tooth of the opposite valve ; lateral teeth very large. 

IIaevella, Gray. 

Lateral teeth small ; shell cordate ; thin ; truncated pos- 
teriorly, and obliquely striated ; ligament external, separated 
from the cartilage in the inner pit by a ridge; hinge teeth 
small. 

Suh-genuSy Mactrellay Gray. Mactrinula, Gray. Shell cor* 
date, abruptly truncated belnnd ; lateral teeth short. 

Gnathodon, Gray. 

Etymology y gnathos, a jaw-bone, oduSy a tooth. 

Synonym, Bangia, Desm. 

Tyjgey G. cuneatus, PI. XXI., Fig. 2. 

Shell oval, ventricose ; valves thick, smooth, eroded ; epider- 
mis olive; cartilage-pit central ; hinge-teeth?-; laterals doubled 
in the right valve, elongated, striated transversely ; pallia! sinus 
moderate. 

Animal with the mantle freely open in front ; margins plain ; 
siphons short, partly united ; foot very thick, tongue-shaped, 
pointed; gills unequal, the outer short and narrow; palpi 
large, triangular, pointed. 

Dutrihutiony 1 species. New Orleans. (3 other species P Ma- 
satlan, Oalifomia ; Moreton B. Australia. Petit.) 

FonUt 8 q)ecies. Chalk — . Petersburg, Yirginia. 
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G, ameaius was formally eaten by the Indians. At MobUe, 
on the Gulf of Mexico, it is found in colonies along with Gyrena 
CaroUnensis, burrowing 2 inches deep in banks of mud; the 
water is only brackish, though there is a tide of 3 feet. Banks 
of dead shells, 3 or 4 feet thick, are found 20 miles inland : 
Mobile is built on one of these shell-banks. The road from 
New Orleans to Lake Pont-chartrain (6 miles) is made of 
Gnathodon shells procured from the east end of the lake, where 
there is a mound of them a mile long, 15 feet high, and 20 — 60 
yards wide ; in some places it is 20 feet above the level of the 
lake. (LyeU.) • 

Lutbaiiia, Lamarck. Ottcr’s-shell. 

Type, L. oblonga, Gmol. PI. XXI., Fig. 3. (= L. solenoides, 
Lamarck). 

Shell oblong, gaping at both ends ; cartilage-plate prominent, 
with 1 or 2 small teeth in front of it, in each valve ; pallial 
sinus deep, horizontal. 

Animal with closed mantle-lobes ; pedal opening moderate ; 
foot rather large, compressed; siphons united, elongated, in- 
vested with epidermis; palpi rather narrow, their margins 
plain ; gills tapering to the mouth. 

Distribution^ 18 species. United States, Brazil, Britain, Medi- 
terranean, Senegal, Cape, India, New Zealand, Sitka. 

Fossil, 26 species. Carb. — . United States, Europe. 

Eesombles Mya ; burying vertically in sand or mud, especially 
of estuaries; low water, 12 fathoms. X. rugosa, found living 
on the coasts of Portugal and Mogador, is fossil on the coast 
of Sussex. (Dixon.) 

Sub^genus, Vaganella, Gray. Mantle sinus, large, round; 
interior ridges, of which two diverge from the hinge to tho 
ventral edge. 

Anatinella, G. Sowerby. 

Type, A. Candida, (Mya) Chemn. PI. XXIII., Fig. 6. 

Shell ovate, rounded in front, attenuated and truncated be- 
hind ; cartilage in a prominent spoon-shaped process, with 2 
small teeth in front; muscular impressions irregular, the 
anterior elongated ; pallial line slightly truncated b^Hnd. 

Distribution, 3 species. Ceylon, Philippines; sands at low 
water. 

Family XVI.— TBLLiiaD.ffi. 

Shell &ee, compressed, usually closed andequivalve ; cai*dinal 
teeth 2 at most, laterals 1 — 1, sometimes obsolete; muscular 
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impressions rounded, polished; pallial sinus very large; liga- 
ment on shortest side of the shell, sometimes internal. Struc- 
ture obscurely piismatic-cellular ; prisms fusiform, nearly 
parallel with su^ace, radiating from, the hinge in the outw 
layer, transverse in the inner. 

Animal with the mantle widely open in front, its margins 
fringed ; foot tongue-shaped, compressed ; siphons separate, 
very long and slender; palpi large, triangular; gills united 
posteriorly, unequal, the outer pair sometimes directed dorsal ly. 

The TeUens are found in all seas, chiefly in the littoral and 
laminarian zones ; they frequent sandy bottoms, or sandy mud, 
burying beneath the surface ; a few species inhabit estuaries 
and rivers. Their valves are often richly coloured and orna- 
mented with flnely sculptured lines. 

Tellina, L. Tellen. 

Etymology i Telltne, the Greek name for a kind of mussel. 

SynonymSt Peronsea (joart) Poli. Phylloda' (foliacea), Omala 
(planata) Schumacher. Psammotea (solidula) Turt. Arco- 
pagia (crassa) Leach. Tellinodora, Morch. 

Examjfles, T. lingua-felis, PI. XXI., Fig. 6» T. camaria, 
Fig. 6. 

Shell slightly inequivalve, compressed, rounded in front, 
angular and sHghtly folded posteriorly, umbones sub-central ; 
teeth 2.2, laterals 1 — 1, most distinct in the right valvo; pallial 
sinus very wide and deep ; ligament external, prominent. 

Animal with slender, diverging siphons, twice as long as the 
diell, their orifices plain ; foot broad, pointed, compressed ; 
palpi very large, triangular ; gills small, soft and very minutely 
striated, the other rud^ental and directed dorsally. 

TdlinideSy Lamarck, T. planissima, PI. XXI., Fig. 7. Yalves 
with no posterior fold ; lateral teeth wanting. 

T. camaria {Strigilla^ Turt.) has the valves obliquely sculp- 
tured; T, fahula, Gron., has the right valve striated, the other 
plain. T, Burnetii California, has the right valve flat ; T, lunu- 
lata, Pliocene, South Carolina, much resembling it in shape, has 
the left valve flat. 

JDiitribution, above 300 species. In all seas, especially the 
Indian Ocean; most abundant and highly coloured in the 
tropics. Low water — Coral zone, 60 fathoms. Wellington 
du^el ; Xara Sea ; Behring’s Straits ; Baltic ; Black Sea. 

jro«n7, 170 species. Oolites — . United States, South America 
diiloe), Europe. 
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Gasteana, Schumacher. 

Synonyms t Pragilia, Desh. Diodonta, F. and H., not Sohu* 
inacher. 

TypCy Tellina fragilis, L. PI. XXI., Fig. 8. 

Shelly equivalve, convex, with squamose lines of growth ; 
cardinal teeth 2 in right valve, 1 bifid tooth in left ; pallial sinus 
deep and rounded ; umbonal area punctate ; ligament external. 

Animal with the mantle open in front, its margins fringed; 
sijihons elongated, slender, separate, unequal, orifices with cirri ; 
foot small, compressed, linguiform; palpi large, triangular; 
gills unequal, soft, finely striated. 

Oaatrana inhabits shallow water, boring in mud and clay, and 
not travelling about like the Tellens, 

Diatributiony 3 species. Norway, Britain, Mediterranean, 
Black Sea, Senegal, Cape. 

Foaaily Miocene — . Britain, Franco, Belgium. 

CAPSUiiJk, Schumacher. 

Etymology y Bimin. of capsa, a box. 

Synonyms y Oapsa (part). Brag. 1791. Sanguinolaria, Lamarck, 
1818, not 1801. 

Typey 0. rugosa, PI. XX., Fig. 19. (== Yenus deflorata, 
Gmel). 

oblong, ventricose, slightly gaping at each end ; radiately 
striated ; cardinal teeth 2 in each valve, one of them bifid ; liga- 
ment external, large, prominent ; siphonal inflection short. 

Animal like Paammohia ; foot moderate ; gills deeply plaited, 
attenuated in front, outer small, dorsal border wide, fixed; 
siphons moderate. 

IHatrihutiony 4 species. West Indies, Bed Sea, India, China, 
Australia. 

Foaaily 20 species. Carb. — • United States, Europe. (D’Orb.) 

Qtjenstedtia, Morris and Lycett. 

Hinge in left valve with obtuse, oblong, transverse teeth ; 
pallial sinus small; ligament in a narrow groove; cardinal 
teeth 0.1. 

PsAifMOBiA, Lamarck. Sunset-shell. 

Etymology y paammoSy sand, to live. 

V 
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BynowyvMi Psammotea (zonalis) Lamaxok. Psammooola, BL 
Gari, Sohumaolier. 



Fig. 262. Psammobia vespertinat Chemn, Brit. 


Emmple, P. Ferroensis, PI. XXI., Fig. 9. P. squamosa, 
PI, XXI., Fig. 10. P. pallida. Fig. 263. P. vespertiua, 
Fig. 262. 

Shell oblong, compressed, slightly gaping at both ends ; hinge- 
teeth j; ligament external, prominent; siphonal inflection 
deep, in contact with the palHal line ; epidermis often dark. 



Sig. 263. Ptammcbia pallida, Desh. Bed Sea. Left valve, part of the mantle, and 
retractor of tbe siphons removed. Siphons much contracted ; a, a, adduotoiB, 
P* P> pedal muscles. 

Animal^ mantle open, Mnged ; siphons very long, slender, 
nearly equal, longitudinally ciliated, oriflceswith 6 — 8 cirri; foot 
large, tongue-shaped; p^pi long, tapering; gills unequal, 
recumbent, few plaited. 

Distribution, 50 species. Norway, Britain, India, New Zea- 
land, Paciflc. Littoral — coralline zone, 100 fathoms. P. gari 
is eaten in India. 

Eossil, 55 species. Oolite? Eocene — . United States, 

Europe. 

Sanquinolabia, Lamarck. 

Na/rnt, from the type, Bolen eanguinolentus, Ohemn. 

SynonyfM, Soletellina {di^hos), Bl. Lobaria, Schumacher, 
A. 11 I 11 S, Oken. 
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IShocmphy S. liyida, PL XXII., Fig. 1* S. dipLos, Fig. 2. 
S. orbioulata, Fig. 3. 

Shell oyal, compressed, ronnded in front, attenuated and 
slightly gaping behind ; hinge-teeth small ; siphonal inflec- 
tion very deep, connected with the paUial line ; ligament ex- 
ternal, on very prominent fulcra. 

Animal, mantle open, fringed ; siphons very long, branchial 
largest orifices fringed; foot large, broadly tongue-shaped, 
compressed ; palpi long pointed ; gills recumbent, inner laminso 
firee, dorsal border wide. 

DistriJmtion, 20 species. West Indies, Bed Sea, India, Mada- 
gascar, Japan; Australia, Tasmania, Peru. 

Fossil, 30 species. Eocene — . United States, Europe. 

Semelb, Schumacher, ISIY. 

Etymology, Semele, in Q-reek myth, the mother of Bacchus. 

Synonym, Amphidesma, Lamarck, 1818.* 

Type, S. reticulata, PI. XXI., Fig. 11. 

Shell rounded, sub-equilateral, beaks turned forwards ; pos- 
terior side slightly folded ; hinge-teeth 2.2, laterals elongated, 
distinct in the right valve ; external ligament short, cartilage 
internal, long, oblique ; pallial sinus deep, rounded. 

Distribution, 60 species. West Indies, Brazil, India, China, 
Australia, Peru. 

Fossil, 30 species. Eocene — . United States, Europe. 

Sub-genera, Gumingia, G. Sowerby. 0. lamellosa, PI. XXI., 
Fig. 12. Shell slightly attenuated and gaping behind, lamel- 
lated concentrically ; cartilage-process prominent ; pallial sinus 
very wide. Distribution, 10 species. In sponges, sand, and 
the fissures of rooks, — 7 fathoms. West Indies, India, Aus- 
tralia, West America. Fossil, Miocene — . Wilmington, North 
Carolina. 

Syndosmya, Eecluz. Synonyms, Abra, Leach MS. Erycina 
(part), Lamarck, 1805. t Type, S. Alba, PI. XXL, Fig. 13. 
Shell small, oval, white and shining ; posterior side shortest ; 
umbones directed backwards ; cartilage-process oblique ; hinge- 
teeth minute or obsolete, laterals distinct; pallial sinus wide 
and shallow. Animal with the mantle open, fringed ; siphons 

* Tbe same Amphirdesma, as employed by Lamarck, included species of Semele, 
Loripes, Syndosmya, Mesodesma, Thrada, Lyonsia, and Kellia ; in addition to which 
it has since been applied to some Oolitio Myacites, 

t The name Erydna was originally applied by Lamarck to a number of minute 
fossa shells, including sp. of Syndosmya, Venw, Lwma, TsOina, Astarte, and Kellia, 
In 1808 Fabricius employed it for a well-known group of insects. 

Y 2 
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long, slender, diverging, anal shortest, orifices plain; foot 
large, tongue-shaped, pointed ; palpi triangular, nearly as large 
as the gills; branchise unequal, triangular. Distribution, 
Norway, Britain, Mediterranean, Black Sea, India. The species 
are few, and mostly boreal, ranging from the laminarian zone 
to 180 fathoms. (Forbes.) They live buried in sand and mud, 
but when confined are able to creep up the sides of the vessel 
with their foot. (Bouchard.) Fossil, 6 species. Eocene — . 
Britain, France. 

Scrohicularia, Schumacher. Synonyms, Trigonella (part), Oosta 
(not L.), Ligula (part), Mont, “Le Lavignon” (Eeaumur), 
Cuv. Listera, Turt. (not B. Brown). Lutrioola, Bl. Mac- 
tromya, D’Orbigny (not Ag.) Tyjpe, S. piperata (Belon), Gmelin, 
PI. XXI., Fig. 14. (See p. 60.) Shell oval, compressed, thin; 
sub-equilateral ; ligament external, slight ; cartilage-pit 
shallow, triangular ; hinge-teeth small, 1 or 2 in each valve, 
laterals obsolete ; pallial sinus wide and deep. 

Animal with the mantle open, margins denticulated ; siphons 
very long, slender, separate, orifices plain ; foot large, tongue- 
shaped, compressed ; palpi very large, triangular, gills minutely 
striated, the outer pair directed dorsally. Lives buried, verti- 
cally, in the mud of tidal estuaries, five or six inches deep. 
(Montagu.) The siphons can be extended to five or six times 
the length of the shell. (Deshayes.) The animal has a 
peppery taste, but is sometimes eaten on the coasts of the 
Mediterranean. 

Distribution, 20 species. Norway, Britain, Mediterranean, 
Senegal. 

Fossil, 4 species. Tertiary. Europe. 

Mesodesma, Deshayes. 

Etymology, meso, middle, desma, ligament. 

Synonyms, Eryx, Sw. (not Daud.). Paphia (part), Lamarck, 
1799 (see p. 464, note). Erycina (part), Lamarck, 1818 (not 
Lamarck, 1806, nor Fabr., 1808). “ Donacille,** Lamarck, 1812 
(not characterised) 

Examples, M. glabratum, PI. XXI., Fig. 16. M. donacium, 
Fig. 16. 

Shell trigonal, thick, compressed, closed ; ligament internal, 
in a deep central pit ; a minute anterior hinge-tooth, and 1 — 1 
lateral teeth in each valve ; muscular scars deep ; pallial sinus 
small. 

Animal with mantle- margins plain ; siphons short, thick, and 
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separate, orifices cirrated, brancliial cirri dendi'itic ; foot com* 
pressed, broadly lanceolate ; gills large, unequal ; palpi small, 

Suh^gmus, Anapa, Gray. .A. Smitbii, PI. XXI., Pig. 17. 
Umbones anterior, sipbonal inflection obsolete. 

Ceronia, Gray. Lateral teeth marked "with coarse oblique 

? Davila, Gray. Laterals unequal ; anterior teeth small and 
erect. 

Distribution, 31 species. West Indies, Mediterranean, Crimea, 
India, New Zealand, Chili ; sands at low water. 

Fossil, 7 species. Neocomian — . United States, Europe. 
{DonfLcilla, D’Orbigny.) 

Ervilia, Turton. Lentil-shell. 

Etymology, ervilia, diminutive of ervum, the bitter- vetch. 

Type, E. nitons, PI. XXL, Fig. 18. 

Shell minute, oval, close ; cartilage in a central pit ; right 
valve with a single prominent tooth in front and an obscure 
tooth behind ; left valve with 2 obscure teeth ; no lateral tooth; 
pallial sinus deep. 

Distribution, 2 species. West Indies, Britain, Canaries, 
Mediterranean, Bed Sea. — 50 fathoms. 

Donax, L. Wedge-shell. 

Emmple, D. denticulatus, PI, XXI., Fig. 19. 

Etymology, donax, a sea-fish. (Pliny.) 

Synonyms, Chione, Scop. Cuneus, Da Costa. Capistcrium, 
Meuschen.* Latona and Hecuba, Schum. Egeria, Lea (not 
Eoissy). 

Shell trigonal, wedge-like, clpsed ; front produced, rounded ; 
posterior side short, straight; margins usually crenulatod; 
hinge-teeth 2.2 ; laterals 1 — 1 in each valve ; ligament external, 
prominent ; pallial sinus deep, horizontal. 

Animal with the mantle fringed ; siphons short and thick, 
diverging, anal orifice denticulated, branchial with pinnate 
cirri ; foot very large, pointed, sharp-edged, projected quite in 
front ; gills ample, recumbent, outer shortest ; palpi small, 
pointed. 

Distribution, 68 species. Norway, Baltic, — Black Sea, all 
tropical seas. In sands near low- water mark (-—8 fathoms) 
buried an inch or two beneath the surface. 

Fossil^ 45 species. Carb. — . United States, Europe. 

* Meuschen was a Dutch auctioneer; the namea occur in his **0ale catahigoee.*' 
IeMc impoatere nomina absurda, Linnieiu. 
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8yh^gmefra» Phil. A. Sjndemazmi, (Mifornia* 

8hdl oblong, nearly equilateral, gaping at each end ; teeth f ; 
ligament external, pallial line sinuated. 

Iphigeniaj Schum. (Oapsa, Lam., 1818, not 1801. Donacma, 
F6r.) I. Brasiliensis, PI. XXI., Fig. 20. Shell nearly equi- 
latei^, smooth ; hinge-teeth 2.2, one bifid, the other minute ; 
laterals remote, obsolete in the left yalye; margins smooth. 
Dutrihutioriy 5 species. West Indies, Brazil, West Africa, Pacific, 
Central America. Inhabits estuaries. J. ventricosaf Deshayes, 
is rayed like Galatea^ and has its beaks eroded. 

? Idodonta (Deshayesii). Buy. Bull. Soc. Geol. Oolite. 
France, England. 

Galatea, Bruguifire. 

Synonynu, Egeria, Eoissy. Potamophila, Sowerby. Mega- 
desma, Bowdich. 

Tyjpe, G. reclusa, PI. XXI., Fig. 21. 

Shell yery thick, trigonal, wedge-shaped ; epidermis smooth, 
olive ; umbones eroded ; hinge thick, teeth 1.2, Ijiterals indis- 
tinct ; ligament external, prominent ; pallial sinus distinct. 

with the mantle open in front; siphons moderate, 
with 6 — 8 lines of cilia, orifices fringed ; foot large, compressed ; 
palpi long, triangular ; gills unequal, united to the base of the 
siphons, the external pair divided into two nearly equal areas 
by a longitudinal furrow, indicating their line of attach- 
ment. 

Diefribution, 6 or 7 species ? Nile, and rivers of West Africa. 

Family XVII. — SoLENiDiE. 

Shell elongated, gaping at the ends; ligament external; 
hinge-teeth usually 2.3, compressed, the posterior bifid. External 
shell layer with definite cell-structure, consisting of long prisms, 
very oblique to the surface, and exhibiting nuclei; inner layer 
nearly homogeneous. 

. Animal with a very large and powerful foot, more of less 
cylindrical ; siphons short and unit^ (in the typical Solens, with 
long shells) or longer and partly separate (in the shorter and 
more compressed genera) ; gills narrow, prolonged into the 
branchial siphon. 

SoLEH (Aristotle), L. Bazor-fish. 

" Tffpe, S. siliqua, PI, XXII., Fig. 4. 
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Hypogsea, Poll. Vagina, Megerle. Ensis, Sdhiun. 
Ensatella, Sw. 

Shell very long, snb-oylindrioal, straiglit, or sliglitly recurved, 
margins parallel, ends gaping ; beaks terminal, or 8ub->oentral; 



Fig. 264. Solm siliquat L. -J- ; the valves forcibly opetKid, and mantle divided as far u 
the ventral foramen, to show the foot. 

binge-teetb i; ligament long, external; anterior musoular 
impression elongated ; posterior oblong ; pallial line extending 
beyond tbe adductors ; sinus short and square. 

Animal with the mantle closed except at the front end, and a 
minute ventral opening ; siphons short, united, fringed ; palpi 
broadly triangular ; foot cylindrical, obtuse. 

Diatribution, 33 species. World- wide except Arctic seas ; — 
100 fathoms. 

Fossil, 40 species. Carb. — . United States, Europe. 

The Eazor-fishes live buried vertically in the sand, at extreme 
low water, their position being only indicated by an orifice like 
a key-hole ; when the tide goes out they sink deeper, often 
penetrating to a depth of one or two feet. They never volun- 
tarily leave their burrows, but if taken out soon bury themselves 
again. They may be caught with a bent wire, and are excellent 
articles of food when cooked. (Forbes.) 

CuLTELLUS, Schumacher. 

Type, 0. lacteus, PI. XXII., Fig. 5. 

Etymology, cuHellus, a knife. 

Shell elongated, compressed, rounded and gaping at the ends ; 
hinge-teeth 2.3 ; beaks in front of the centre, supported inter- 
nally by an oblique rib ; pedal impression behind the umbonal 
rib; posterior adductor trigonal; pallial line not prolonged behind 
the posterior adductor; sinus short and square. 

Animal (of 0. Javanicus) with short, fringed siphons; gills 
narrow, half as long as the shell, transversely pldted ; palpi 
large, angular, broadly attached ; foot large, abruptly trun- 
cai^t 

Distribution, 6 species. Africa, India, Kioobar. 

Suh-gmera. OeraUsokn, Forbes. (Polk, D’Orbigny. 
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Leadi, MS. Solecurtoides^ Desm.) 0. leguznen, PI. XXTT., 
Fig. 6. Shell narrowi sub-equilateral, anterior adductor impres- 
sions elongated, a second pedal scar near the pallial sinus. 
Animal with a long, truncated foot ; siphons separate, diverg- 
ing, fringed. Dietrihutiont 1 species. Britain, Mediterranean, 
Senegal, Bed Sea. Foasily 3 species. Pliocene — . Italy. 

Machoeray Gould. (Siliqua, Megerle. Leguminaria, Schum.) 
M. polita, PI. XXII., Fig. 7. smooth, oblong; epidermis 

polished; umbonal rib extending across the interior of the 
valve ; pallial sinus short. The animal, figured by Middendorff, 
is similar to Solecurtus, Biatrihution^ India, China, Ochotsk, 
Oregon, Sitka, Behring’s Sea, Newfoundland. M. coatata, 
Say, is often obtained from the maw of the cod-fish. Foaaily 4 
species. Upper Greensand — . Britain, France. 

Pharella^ Gray. Shell nearly cylindrical ; anterior muscular 
impression elongated. 

SoLEOURTUS, Blainvnie. 

Etymology^ aolen and curtua, short. 

SynonyrnSj Psammosolen, Eisso. Macha, Oken. Siliquaria, 
Schum. Tagelus, Gray. 

Examplea^ S. strigilatus, PI. XXII., Fig. 8. S. Caribseus, 
PI. xxn.. Fig. 9. 

Shell elongated, rather ventricose, with sub-central beaks ; 
margins sub-parallel ; ends truncated, gaping ; ligament promi- 
nent ; hinge-teeth ; pallial sinus very deep, rounded ; posterior 
adductor rounded. 

Animal very large and thick, not entirely retractile within the 
shell ; mantle closed below ; pedal orifice and foot large ; palpi 
triangular, narrow, lamellated inside ; gills long and narrow, 
outer much the shortest ; siphons separate at the ends, united 
and forming a thick mass at their bases ; anal orifices plain, 
branchial figged. 

The Solecurti bury deeply in sand or mud, usually beyond 
low water, and are ifficult to obtain alive. P. Caribeetta occurs 
in countless myriads in the bars of American rivers, and on the 
coast of New Jersey in sand exposed at low water ; by removing 
three or four inches of sand its burrows may be discovered ; 
they are vertical cylindrical cavities, inches in diameter and 
12 or more deep ; the animal holds fast by the expanded end of 
its foot. ^ 

Distribution, 25 species. United States, Britain, Mediterranean, 
West Africa, Madeira. 

FoitU, 80 species. Neocomiau— . United States, Europe. 
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Sub^genita, Ij^ovacuUna, Benson. N. gangetica, PI. XXII., 
Pig. 10. Shell oblong, plain; epidermis thick and dull ; pallia! 
nnns rather small ; anterior pedal scar, linear. I^istrihution, 
India, China. In the mud of river-estuaries. 


Family XVIII. — MYAciDiE. 

Shell thick, strong and opaque ; gaping posteriorly ; pallial 
xine sinuated; epidermis wrinkled. Structure more or less 
distinctly cellular, with dark nuclei near the outer surface; 
cartilage process composed of radiated cells. 

Animal with the mantle almost entirely closed ; pedal aper- 
ture and foot small ; siphons united, partly or wholly retractile ; 
branchise two on each side, elongated. 



Fig. 265, 3f^a truncata, L. -J. Brit, (after Forbes.) 


Mya, L. Gaper. 

Etymology, my ax (-acis), a mussel. (Pliny.) 

Synonym, Platyodon, Conrad. 

Typee, M. truncata, PL XXIII., Fig. 1. M. Arenaria, 
Fig. 207, p. 396. 

Shell oblong, inequiyalve, gaping at the ends; left valve 
smallest, with a largo flattened cartilage process ; pallial sinus 
large. 

Animal with a small straight linguiform foot ; siphons com- 
bined, covered with epidermis, partially retractile; orifices 
fringed, the branchial opening with an inner series of large 
tentacular filaments ; gills not prolonged into the siphon ; palpi 
elongated, free. 

M. anatina, Chemn. (Tugonia, Gray), West coast of Africa; 
posterior side extremely truncated ; similar cartilage-processes 
in each valve. Fossil, Miocene ; Dax, and the Morea 

Distrihutwn, 10 species. Northern Seas, West Africa, Philip- 
pines, Australia, California, The Myas firaquent soft bottoms, 
especially the sandy and gravelly mud of river-mouths ; they 
zange from low water to 2o fathoms, rarely to 100 or 145 

y 3 



490 


MJlNU-IL op TnE MOLLTJSCA. 


fathoms. M, armaria burrows a foot deep ; this species and M* 
truncata are found throughout the northern and Arotio seas, 
from Ochotsk and Sitka to the Bussian Ice-meer, the Baltie, 
and British coast ; in the Mediterranean they are only found 
fossil. They are eaten in Zetland and North America, and are 
excellent articles of food. In Greenland they are sought after 
by the walrus, the Arctic fox, and birds. (0. Fahriciua.) 

Fossil, lY species. Pliocene — . United Siates, Britain, Sicily. 
Most of the fossil “Myas” have an external ligament, and are 
related cither to Panoj^aea or Pholadomya, 

CoEBTTLA, Brugui^re. 

Etymology, corbula, a little basket. 

Type, C. sulcata, PI. XXIII., Fig. 2. 

Synonyms, Erodona, Baud. (=Pacyodon, Beck.) Agina, 
Turt. 

Shell thick, inequivalve, gibboso, closed, produced posteriorly ; 
right valve with a prominent tooth in front of the cartilage pit ; 
left valve smaller, with a projecting cartilage process ; pallial 
sinus slight; pedal scars distinct from the adductor impressions. 

Anirml with very short, united siphons; orifices fringed; 
anal valve tubular; foot thick and pointed; palpi moderate; 
gills 2 on each side, obscurely striated. 

Distribution, 66 spocios. United States, Norway, Britain, 
Mediterranean, West Africa, China. Inhabits sandy bottoms ; 
lower laminarian zone — 80 fathoms. 

Fossil, 120 species. Inferior Oolite — . United States, Europe, 
India. 

The external shell-layer consists of fusiform colls ; the inner 
is homogeneous and adheres so slightly to the outer layer, that 
it is very frequently detached in fossil specimens. Corbulomya, 
Nyst ((7. complanata, Sby.), Crag., Britain. 

Sub-genera, Potamomya, J. Sowerby. P. gregaria. Eocene, 
Isle of Wight. Cartilage process broad and spatulate, received 
between two obscure teeth in the right valve. The estuary 
Corlulcs differ very little from the marine species. P. labiata 
(Azara, D’Orbigny), PL XXIII., Fig. 3, lives buried in the 
mud of the Biver Plata, but not above Buenos Ayres, and con- 
sequently in water which is very little infiuenced by the 
superficial ebb of the river. The same species is found in banks 
widely dispersed over the Pampas near *San Pedro, and many 
places in the Argentine Eepublic, five yards above the river 
Parana. (Darwin.) 

Turt. S. Binghami, PL XXHE., Fig. 4. 
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oblong ; right yalve ‘with a curvedi conic tooth in front of the 
oblique, sub-trigonal cartilage-pit. Animal with thick united 
siphons, fringed at the end, anal valye conspicuous ; foot finger- 
like, 'with a byssal ^ove. Dutrihutiont 2 species* Britain, 
France. Burrowing in oyster-shells and limestone, in 10 — 25 
fathoms. Foml^ 20 species. Tertiary. Europe.* 

NuffiiRA, Gray. 

Etymology, Necera, a Eoman lady’s name. 

Type, N. cuspidata, PI. XXIII., Fig. 5. 

Synonym, Cuspidaria, Nardo. 

Shell globular, attenuated, and gaping behind ; right valve a 
little the smallest ; umbonos strengthened internally by a rib 
on the posterior side ; cartilage process spatulate, in each valve 
(famished ‘with a movable ossicle, — ^Deshayes), ■with an obsolete 
tooth in front, and a posterior lateral tooth ; pallial sinus very 
shallow. 

Animal ■with the mantle closed ; foot lanceolate ; siphons short, 
united, branchial largest, anal with a membranous valve, both 
with a few long, lateral cirri. 

Distribution, 22 species. Norway, Britain, Mediterranean, 
Canaries, Madeira, China, Moluccas, New Guinea, Chili. From 
12 — 200 fathoms. 

Fossil, 14 species. Oolite — . Britain, Belgium, Italy. 




Fig. 266. Thetis, minor, Sby. Neocomian, I. Wight. 

Thetis, Sowerby. 

Etymology, Thetis, in Greek mythology, a sea-nymph. 
Synonyms, Poromya (anatinoides), Forbes. Embla (Korenii), 
Lov6n ? Inoceramus (impressus), D’Orb ? Corbula (gigantea), 
Sby. 

Type, T. minor. Fig. 266. T. hyalina, PL XXII., Fig. 11. 
Bhdl sub-orbicular, ventricose, thin, translucent, surfSaoe 
regularly granulated, interior slightly naoreous; ligament (Q 
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external ; hinge-teeth 1 or 2 ; nmbones strengthened inside hj 
a posterior lamina ; adductor (a, a') and pedal impressions (jp) 
separate, slightly impressed, posterior adductor bordered by a 
ridge ; pallial line nearly simple, sub-marginal. 

Animal with short siphons, the branchial largest, surrounded 
at their bas^ by 18-20 tentacles, generally reflected on the 
shell; mantle open in front; foot long, narrow, and slender. 
(M* Andrew.) 

Bistributiorif 5 species. Norway, Britain, Mediterranean, 
Madeira, Borneo, China. 40 — loO fathoms. 

Fossil^ 17 species. Neocomian — . Britain, Belgium, Prance, 
South India. 

Bub-genm? Eucharis, Becluz; Corbula quadrata. Hinds, 
Guadaloupe. Shell equivalve, obliquely keeled, gaping ; beaks 
anterior ; hinge-teeth 1 — 1 ; ligament external ; pallial line 
simple ; surface granulated. 

Panop^a, Menard do la Groye. 

Etymology y Panope^ a Nereid. 

Example^ P. Americana, PI. XXII., Pig. 12. 

Synonym P Pachymya (gigas), Sby. Upper Greensand. 
Britain, Prance. 

Type^ P. glycimeris. Pig. 267. 

Shell equiyalTe, thick,* oblong, gaping at each end ; ligament 
external, on prominent ridges ; 1 prominent tooth in each valve ; 
pallial sinus deep. 

Animal with very long, united siphons, invested with thick, 
wrinkled epidermis ; pedal oriflce smaU, foot short, thick, and 
grooved below ; gills long and narrow, extending far into the 
branchial siphon, the outer pair much narrower than the inner, 
faintly pectinated ; palpi long, pointed, and striated. 

In P. Norvegica the pallial line is broken up into a few 
scattered spots, as in Saxicava; the animal itself is like a 
gigantic Saxicava. (Hancock.) This species ranges from 
Ochotsk to the White Sea, Norway, and North Britain ; it was 
formerly an inhabitant of the Mediterranean, where it now 
occurs fossil. (= P. Bivonoe, Philippi.) The British speci- 
mens have been caught, accidentally, by the deep-water 
fishing-hooks. P. Natalensia is found at Port Natal, buried 
in the sand at low water ; the projecting siphons first attracted 
attention (doubtless by the strong jets of water they sent up 
when molested), but the shells were only obtained by digging 
to the depth of several feet. The Mediterranean species P. 
glyoimeris attains a length of 6 or 8 inches. 
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Pig. 267 represents the animal of Panopcsa glycimcri&, aa 
seen on the removal of the left valve and thin part of the 


mantle. It was obtained on the 
coast of Sicily, and presented to 
the Gloucester Museum by Cap- 
tain Guise. 

Mantle and siphons covered 
with thick, dark, wrinkled epi- 
dermis ; siphons united, thick, 
contractile ; pedal orifice small, 
in the middle of the anterior 
gape; foot small (/), body oval 
(6), with a prominent heel ; 
pallial muscle (m) continuous; 
with a deep siphonal inflection 
(s) ; lips broad and plain, palpi 
triangular, deeply plaited (^) ; 
gills unequal (much contracted 
in spirit), reaching the com- 
mencement of the siphons ; 
inner gills prolonged between 
the palpi, plaits in pairs, each 
lamina being composed of vas- 
cular loops arranged side by 
side; margin grooved, dorsal 
border of inner lamina unat- 
tached; outer gills shorter and 
narrower, formed of a single 
series of branchial loops placed 
one behind the other, dorsal 
border wide and fixed. 

Distribution f 11 species. 
Northern Seas, Mediterranean, 
Cape, Australia, Now Zealand, 
Patagonia. Low water — 90 
fathoms. 

Fossil, 140 species. Inferior 
Oolite — . Unit^ States, Europe, 
India. 


/ f 



Fig. 267. Panop(Ba Glycmtau 
The size of the original, 
a', adductor muscles ; «, posterior p 
muscle ; r, renal organ. 


Glyoimeeis, Lamarck. 
Etymology, glukus, sweet, meris, bitter. 

Type, Q-. siliqua, PI. XXTT ., Fig. 14 and Fig. 268. 
Synonym, Oyrtodaria, Daud. 
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Bhell oblong, gaping at each end ; posterior side shortest ; 
ligament large and prominent; epidermis black, extending 
b^ond the margins ; anterior muscular scar long, palHal im- 
pression irregular, slightly sinuated. 

Anififial larger than its shell, sub-cyHndrical ; mantle closed, 
siphons united, protected by a thick envelope ; orifices small ; 



Fig. 268. Glyeimeris siligutty Cliemn. NewfonndJand. 

Of adductor muscle ; p, pedal muscle ; a, siphonal muscle ; /, foot ; labial 
tentacles ; gills, much contracted and crumpled. 


pedal opening small anterior ; foot conical ; palpi large, striated 
inside, the posterior border plain ; gills large, extending into 
the branchial siphon. 

Disfnribvition, 2 species. Arctic Seas, Cape Parry, North 
Western America, Newfoundland. 

FoaUi Pliocene — . Britain, Belgium. 

Pamely XIX.— Akatinida3. 

Bhdl often inequivalve, thin; interior nacreous; surface 
granular ; ligament external, thin ; cartilage internal, placed 
in corresponding pits and furnished with a free ossicle; 
muscular impressions feint, the anterior elongated; pallial 
line usually sinuated. 

Animal with mantle-margins united ; siphons long, more or 
less united, fringed ; giUs single on each side, the outer lamina 
prolonged dorsally beyond the line of attachment. 

Pholadomya and its fossil allies have an external ligament 
only; has no ossicle. The external surface of these shells is 
often rough with large calcareous cells, sometimes ranged in 
lines, and covered by the epidermis ; the outer layer consists of 
polygonal cells, more or less sharply defined ; the inner lay^ is 
naoreoufl. 
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Akatina, Lamarck. Lantern-shell. 

Ty^i A. rostrata, PI. XXTTT., Fig. 7. {AnoAinus^ pertain- 
ing to a duck.) 

SynonyriMy Latemula, Bolten MS. Auiiscalpium, Muhlf. 
Osteodesma, Blainyille. Oyathodonta (undulata), Conrad P West 
America. 

Shdl oblong, yentricose, sub-equiyalye, thin and translucent, 
posterior side attenuated and gaping ; umbones fissured, directed 
backwards, supported internally by an oblique plate; hinge 
with a spoon-shaped cartilage process in each valve, furnished 
in front with a transverse ossicle; pallial sinus wide and 
shallow. 

Animal with a closed mantle and long united siphons, clothed 
with wrinkled epidermis ; gills' one on each side, thick, deeply 
plaited ; palpi very long and narrow ; pedal opening minute, 
foot very small, compressed. 

Dutrihutiony 20 species. India, Philippines, Now Zealand, 
West America. 

Fosdly 50 species. Devonian? — Oolite — . United States, 
Europe. 

Sul^genera, Periploma (inequivalvis), Schum. ** Spoon- 
hinge of Petiver ; oval, inequivalve, left valve deepest ; pos- 
terior side very short and contracted. PistrihvAionyy^QBt Indies, 
South America. 

Cochlodesmay Couthouy. C. pnetcnue, PI. XXIII., Fig. 8. 
(Bontia, Leach MS. Ligula, Mont., part.) Oblong, compress^, 
thin, slightly inequivalve ; umbones fissured ; cartilage processes 
prominent, ossicle minute ; pallial sinus deep. Animal with a 
broad, compressed foot ; siphons long, slender, divided through- 
out ; gills one on each side, deeply plaited, divided by an oblique 
furrow into two parts, the dorsal portion being narrower, com- 
posed of a single lamina only, and attached by its whole inner 
surface. (Hancock.) Distributiony 2 species. United States, 
Britain, Mediterranean. Foasily Pliocene, Sicily. 

Cercomyay Agassiz. 0. undulata, Sowerby. (=Ehynchomya, 
Agassiz.) Shell very thin, elongated, compressed, attenuated 
posteriorly; sides concentrically furrowed, umbones fissured, 
posterior (cardinal) area more or less defined. Foaaily 12 species. 
Oolite — ^Neocomian. Europe. 

Thbaoia (Leach), Blainville* 

SynonymSy Odoncinetos, Costa. Oorimya, Agassiz. Bupicda 
(oonoentrica^, Bellevue. 
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jfjirpc, T. pubesoens, PI. XXIII., Pig. 9. 

Shell oblong, nearly equivalve, slightly compressed, attenuated 
and gaping posteriorly, smooth, or minutely scabrous ; cartilage 
processes thick, not prominent, with a crescentic ossicle ; pallial 
sinus shallow. Outer shell layer composed of distinct, nucleated 
cells. 

Animal with the mantle closed; foot linguiform; siphons 
rather long, separate, with fringed orifices ; gills single, thick, 
plaited ; palpi narrow, pointed. 

T, concentrica and T» distortay Mont., are found in the crevices 
of rockS) and burrows of Saxicava ; they have been mistaken 
for boring-shells. 

Distrihutiony 17 species. Greenland, United States, Norway, 
Britain, Mediterranean, Canaries, China, Sooloo ; 4 — 110 
fathoms. 

Fcssily 36 species. (Trias ?) Lower Oolite — . United States, 
Europe. 


PnoLADOMYA, G. SowGrby. 

Recent TypCy P. Candida. PI. XXII., Fig. 15. I. Tortola. 

Shell oblong, equivalve, ventricose, gaping behind ; thin and 
translucent, ornamented with radiating ribs on the sides ; liga- 
ment external ; hinge with one obscure tooth in each valve ; 
pallial sinus largo. 

Animal with a single gill on each side, thick, finely plaited, 
grooved along its free border, the outer lamina prolonged 
dorsally ; mantle with a fourth (ventral) orifice. (Owen.) 

Distrihutiony 1 species. Tropical Africa. 

^ Fossil y 160 species. Lias — . United States, Europe, Algeiia, 
Thibet. 

Homomya (hortulana), Agassiz. Shell thick, concentrically 
furrowed, without radiating ribs ; 12 species. Oolites, Europe. 

TyleriUy Adams. Cartilage inserted in a spoon-shaped hoUow ; 
interior of shell with a layer of carbonate of lime between the 
spoon-shaped hollow and the anterior edge. 

Myacites (Schlotheim), Bronn. 

BynonymSy Myopsis (Jurassi), Agassiz. Pleuromya, Agassiz* 
Aroomya (Helvetica), Agassiz. Mactromya (mactroides), Ag. 
Anoplomya (lutraria), Krauss. 

Examplsy M. sulcatus, Fleming. (AUorisma, King, Pal. Tr., 
1350, PI. XX., Fig. 6.) 

BiM oblong, ventricose, gaping, thin, often conoentrioally 
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furrowed; umbones anterior; surface granulated; ligament 
external ; hinge with an obscure tooth or edentulous ; muscular 
impressions faint ; pallial line deeply sinuated. 

Fossil, 50 species. Lower Silurian — ^Lower Chalk. United 
States, Europe, South Africa. 

Suh-genera ? Goniomya, Agassiz. Mya literata, PI. XXII., 
Eig. 16. (Lysianassa, Munster, not M. Edwards.) Shell equi- 
valve, thin, granulated ; ligament external, short, prominent. 
Fossil, 33 species. Upper Lias — Chalk. Europe. 

Tellinomya (nasuta). Hall ; Silurian, United States, Europe. 
Not characterised. 

? Grammysia, Vemeuil. Nucula cingulata. His. Upper 
Silurian, Europe. Valves with a strong transverse fold extend- 
ing from the umbones to the middle of the ventral margin. 

? Sedgwichia (corrugata), M‘Coy. = ? Leptodonus (senilis), 
M‘Coy. Shell thin, ventricose, concentrically furrowed in 
front ; escutcheon long and flat. Silurian — Carb. Europe. 


Eibeieia, Sharpe, 1853. 

Shell gaping at both ends ; sub-ovate, rounded in front, elon- 
gated and rather attenuated behind ; punctate-striate ; casts cf 
interior with a large umbonal impression (caused by a cartilage- 
plate, as in Lyonsia ?) and a notch in front of it. 

Fossil, Lower Silurian. Portugal, 


Ceeomya, Agassiz. 

Etymology, heraos, horned, mya, mussel. 

Type, C. concentrica (Isocardia) Sowerby, Min. Con. 491, 
Fig. 1. 

Shell Isocardia-shaped, slightly inequivalve? very thin, 
granulated, often eccentrically furrowed; ligament external; 
hinge edentulous ; right valve with an internal lamina behind 
the umbo ; pallial line scarcely sinuated ? 

Fossil, 14 species. Inferior Oolite — . Greensand ? Europe. 

Suh^genus P Gresslya (sulcosa) Ag. ( Amphidesma and Unio, 
species, Philippi). Shell oval, rather compressed; umbones 
anterior, incurved, not prominent ; valves thin, close, smooth 
or concentrically furrowed; pallial sinus deep. Fossil, 60 
species. Lias — ^Portlandian. Europe. The lamina within the 
posterior hinge-<margin of the right valve produces a furrow in 
the oasts, which are more common than specimens retaining the 
shdL 
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P Oabdiomobpha, Zoninck. 

2Vpc, 0. oblonga (Isocardia), Sowerby (not Zonindk). Car- 
bonate of lime. 

Shell Isocardia-sbaped, smooth or concentrically farrowed, 
nmbones prominent, hinge edentulous; hinge-margin with- a 
narrow ligamental fteow, and an obscure internal cartilage 
groove. 

Fossil, 38 species. Lower Silurian — Garb. North America, 
Europe. 


Edmondia, Kondtck. 

Example, E. sulcata, Ph. (T. Pal. Soc. 1850, PI. X X., Eig. 5.) 
Garb. Britain. 

Synonyms, AUorisma, King (part). Sanguinolites, M‘Coy 
(part). 

Shell oblong, equivalve, thin, concentrically striated, close ; 
nmbones anterior ; ligamental grooves narrow, external ; 
hinge-line thin, edentulous, furnished with large oblique 
cartilage plates, placed beneath the umbones, and leaving space 
for an ossicle P or the plate may be equivalent to the sub-um- 
bonal blade in Pholas; pallial line simple ? 

Fossil, 4 species. Garb. — ^Permian. Europe. 

Suh^genus, Scaldia, Eyckholt, 1856. Garb. Toumay. Shell 
like Edmondia, with a single cardinal tooth in each valve. 

Lyonsia, Turton, 1822 (not R. Brown). 

Synonyms, Magdala, Leach, 1827. Myatella, Brown. Pan- 
dorina, Scacchi. 

Type, L. Norvegica, PI. XXIII., Eig. 10, 

Shell nearly equivalve, left valve largest, thin, sub-nacreous, 
close, truncated posteriorly; cartilage plates oblique, covered 
by an oblong ossicle ; pallial sinus obscure, angular. Struc- 
ture intermediate between Pandora and Anatina ; outer layer 
composed of definite polygonal cells. 

Animal with the mantle closed ; foot tongue-shaped, grooved, 
byssiferous ; siphons very short, united nearly throughout, 
fonged; lips large, palpi narrow, triangular. 

Distribution, 12 species. Greenland, North Sea, Norway, 
West Indies, Madeira, India, Borneo, Philippines, Peru. 

L. Norvegica ranges from Norway to the sea of Odhotsk ; in 
15 — 80 fathoms. ~ 



CONOHXPXEi. 

FosUl? Mlooene— *. Europe. (100 species. Lower Siluiiaiir-% 
D’Orbigny.) 

P Entodeama (OHLensiB), Phil. Shell thin, saxicaya-shaped, 
slightly inequiyalye and ge,pmg, coyered wilJi thick epidermis ; 
hinge edentulous ; each yalye with a semicircular process con- 
taining the cartilage. 

Pandoea (Solander), Brugui^re. 

Tyjpe^ P. rostrata, PI. XXII., Pig. 11. (Pawdora, the Grecian 
Eye.) 

Shdl inequiyalye, thin, pearly inside ; yalyes close, attenuated 
behind ; right valve flat, with a diverging ridge and cartilage 
furrows ; left valve convex, with two diverging grooves at the 
hinge ; paUial line slightly sinuated. Outer layer of regular, 
vertical, prismatic cells, 250 times smaller than those of Pinna 
(Fig. 217). (Carpenter.) 

Animal with mantle closed, except a small opening for the 
narrow, tongue-shaped foot ; siphons very short, united nearly 
throughout, ends diverging, fringed ; palpi triangular, narrow ; 
gills plaited, one on each side, with a narrow dorsal border. 

Distribution^ 18 species. United States, Spitzbergen, Jersey, 
Canaries, India, New Zealand, Panama; 4 — 110 fathoms, bur- 
rowing in sand and mud. 

Fossil, 14 species. Carb. — . United States, Britain. 

Myabora, Gray. 

Type, M. brevis, PI. XXIII., Fig. 12. 

Shell trigonal, rounded in front, attenuated and. truncated 
behind ; right valve convex, left; flat ; interior pearly ; cartilage 
narrow, triangular, between two tooth-like ridges in the left 
valve, with a free sickle-shaped ossicle ; pallia! line sinuated ; 
itructure like Anatina; outer cells large, rather prismatic. 

Distribution., 10 species. New Zealand, New South Wales, 
Philippines. 

Myoohama, Stutchbury. 

Type, M. anomioides, PI. XXIII., Fig. 13. 

Shell inequiyalye, attached by the dextral ya..ye and modified 
by form of surface of attachment ; posterior side attenuated ; 
left valve gibbose; cartilage internal, between two tooth-like 
projections in each valve, and famished with a movable ossicle; 
anterior muscular impression curved, posterior rounded, pallial 
sinus small. 

Ahmal with mantle-lobes united; pedal opening and siphons 
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surrounded by separate areas ; siphons distinct, unequal, small, 
slightly fringed ; a minute fourth orifice close to the base of the 
branclfial siphon ; yisceral mass large, foot small and conical ; 
mouth rather large, upper lip hood-liko ; palpi tapering, few- 
plaited ; gills one on each side, triangular, plaited, divided by 
an oblique line into two portions ; excurrent channels four, two 
at the base of the gills and two below the dorsal laminee. 
(Hancock, An. Nat. Hist., 1853.) 

Distribution, 5 species. New South Wales ; attached to Crass- 
atella and Trigonia, in 8 fathoms water ; the fry (as indicated 
by the umbones) is free, regular, and Myadora-shaped. 

Chamostrea, Eoissy. 

Type, C. albida, PL XXIII., Pig. 14. 

Synonym, Cleidothsorus, Stutch. 

Shell inequivalve, chama-shaped, solid, attached by the 
anterior side of the deep and strongly-keeled doxtral valve ; 
umbones anterior, sub-spiral; left valve flat, with a conical 
tooth in front of the cartilage ; cartilage internal, with an oblong, 
curved ossicle; muscular impressions large and rugose, the 
anterior very long and narrow ; pallial line simple. 

Animal with mantle-lobes united by their extreme edge 
between the pedal orifice and siphons; pedal opening small, 
with a minute ventral orifice behind it ; siphons a little apart, 
very short, denticulated ; body oval, terminating in a small, 
compressed foot ; lips bilobed, palpi disunited, rather long and 
obtusely pointed ; gills one on each side, large, oval, deeply 
plaited, prolonged in front between the palpi, united posteriorly; 
each gill traversed by an oblique furrow, the dorsal portion con- 
sisting of a single lamina with a free margin. (Hancock, An. 
Nat. Hist., Peb., 1853.) 

Distribution, 1 species. New South Wales. 

PaMILY XX. — GASTEOOIL2ENn).a:. 

Shell equivalve, gaping ; valves thin, edentulous, ^united by 
a ligament, sometimes cemented to a shelly tube when adult ; 
adductor impressions 2, pallial line sinuated. 

Animal elongated, tnmcated in front, produced behind into 
two very long, united, contractile siphons, with cirrated orifices; 
xnantle-margins very thick in front, united, leaving a small 
opening for the finger-like root ; gills narrow, prolonged into 
branchial siphon. 

The didl-fish of this family, the tuUcdiclK of Lamarck, are 
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biUTOwers in mud or stone. They are often gregaiioHO, Hying 
in myriads near low- water line, but are extracted from tbeir 
abodes with difficulty. 

GASTEOoa®NA, Sperigler, 1783. 

G. modioHna, PI. XXTII., Fig. 15. {Gaatety ventral, 
chcmiy gape.) 

Shell regular, wedge-shaped, umbones anterior; gaping 
widely in front, close behind; Hgament narrow, external; 
palHal sinus deep. 

Animal with mantle closed, and thickened in front; foot 
finger-like, grooved, sometimes byssiferous ; siphons long, sepa- 
rate only at their extremities ; lips simple, palpi sickle-shaped, 
gills unequal, prolonged freely into the branchial siphon. 

G. modiolina perforates shells and limestone; its holes are 
regular, about 2 inches deep and J inch diameter ; the external 
orifice is ho|p-glass shaped, and Hned with a shelly layer which 
projects sH^tly. When burrowing in oyster-shells it often 
passes quite through into the ground below, and then completes 
its abode by cementing such loose material as it finds into a 
flask-shaped case, having its neck fixed in the oyster-shell ; in 
some fossil species the siphons were more separated, and the 
flasks have two diverging necks. The siphonal orifices are 
rarely 4-lobed ; PL XXIII., Fig. 15 a. 

Distributiony 10 species. West Indies, Britain, Canaries, 
Mediterranean, Eod Sea, India, Mauritius, Pacific Islands, 
Gallapagos, Panama ; — 30 fathoms. 

Fosaily 20 species. Inf. Oolite — . United States, Europe. 

Sub-genua, Chaena, Retz., 1788. C. mumia. PI. XXIII., 
Fig. 16. (= Fistulana clava, Lam.) Shell elongated, con- 

tained within a shelly tube ; posterior adductor nearly central, 
with a pedal soar in front; siphonal inflection angular, with 
its apex joining the palHal Hne. Tube round, straight, taper- 
ing upwards, transversely striated, closed at the lower end 
when complete, and furnished with a perforated diaphragm 
behind the valves. Diatributiony 3 species. Madagascar, 
India, PhiHppines, Australia; burrowing in sand or mud. 
Foaaily Inf. OoHte — . United States, Europe, Southern 

India. 

Saxicava, Bellevue. 

Etymologyy aaxumy stone, cavo, to excavate. S. rugoeai 

H. XXn., Fig. 13. 
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SywmyvMt Byssomya, Ouy. Ehomboides, BL Hiatella 
(minuta), Baud., Biapbolius, Leaoh. Arcinella (carinata), PM. 

SJtdl wbezi young symmetrical, with 2 minute teeth in each 
Valve; adult rugose, toothless; oblong, equivalvo', gaping, 
ligament external ; pallia! line sinuated, not continuous. 

Animal with mantle-lobes united and thickened in front ; 
siphons large, united nearly to their ends, orifices fringed ; 
pedal opening small, foot finger-like, with a byssal groove ; 
palpi small, free; gills narrow, unequal, united behind and 
prolonged into the branchial siphon. ' 

Five genera and 15 species have been manufactured out of 
varieties and conditions of this Protean shell. It is found in 
crevices of rocks and corals, and amongst the roots of sea-weed, ■ 
or burrowing in Hmestone and shells ; at Harwich it bores in 
the cement stone (clay iron-stone), at Folkestone in the Kentish- 
rag, and the Portland stone employed in the Plymouth Break- 
water has been much wasted by it. Its crypts are sometimes 
6 inches deep (Couch) ; they are not quite symmetrical, and 
like those of the Lithodomue, are inclined at various angles, so 
as to invade one another, the last comers cutting quite through 
their neighbours ; they are usually fixed by the byssus to a 
small projection from the side of the cell. The Saxicava ranges 
from low water to 140 fathoms ; it is found in the Arctic 
Seas, where it attains its largest size ; in the Mediterranean, 
at the Canaries, and the Capo. It occurs fossil in the Miocene 
tertiary of Europe and in the United States, and in all the 
glacial deposits. 

Clavagella, Lamarck. 

Examjple, C. bacillaris, PI. XXIII., Fig. 17. 

8hell oblong, valves fiat, often irregular or rudimentary, 
the left cemented to the side of the burrow, when adult, the 
right always free; anterior muscular impression small, posterior 
large, pallial lino deeply sinuated. Tube cylindrical, more or 
less elongated, sometimes divided by a longitudinal partition ; 
often famished with a succession of siphonal fringes above, 
and terminating below in a disk, with a minute central fissure, 
and bordered with branching tubuli. 

Animal with the mantle closed in front, except a minute slit 
for the foot, and famished with tentacular processes ; palpi long 
and slender ; gills 2 on each side, elongated, narrow' (floating 
freely in the branchial siphon P). . 

Some specimens of the recent 0* a^erta have 3 frills to their 
tubes, hacUlarii has twice that number occasionally. They 
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are formed by tbe eipbonal oiidces wben ibe animal continues 
elongating, after having fixed its valve and ceased to burrow; 
or perhaps, in some instances, when it is compelled to lengthen 
its lubes upwards by the accumulation of sediment. Brocchi 
mentions that on breaking the tube of the fossil C. echinata^ he 
sometimes found the shell of a Saxicava or Fetricola beside the 
loose valve of the Clavagella, into whose tube they must have 
entered after its death. (7. elongata is found in coral; G* 
auatralis lives at low tide, and spirts out water when alarmed. 

DietrihMont 6 species. Mediterranean, Australia, Pacific : — 
11 fathoms. 

Fossil, 14 species. TJ. Greensand—. Britain, Sicily, 
Southern India. 

Aspeegillum, Lam. Watering-pot shell. 

Type, A. vaginiferum, PL XXIII., Fig. 18. 

Synonym, Clepsydra, Schum. 

Shell small, equilateral, cemented to the lower end of a shelly 
tube, the umbones alone visible externally; tube elongated, 
closed below by a perforated disk with a minute central fissure ; 
siphonal end plain or ornamented with (1 — 8) rufiles. 

Animal elongated ; mantle closed, thickened and fringed with 
filaments in front ; foot conical, anterior, opposed to a minute 
slit in the mantle ; palpi lanceolate ; gills long, narrow, united 
posteriorly, continued into and attached to the branchial siphon. 

Distribution, 21 species. Bed Sea, Java, Australia, New 
Zealand; in sand. 

Fossil, 1 species. (A ? Leognanum, Hcening. Miocene, Bor- 
deaux.) 


Humpheeyia, Gray. 

Shell developed in the substance of the siphons, which grow 
with the ventral side uppermost. 

Distribution, 1 species. South Sea. 

Family XXI. — ^Pholadedjb. 

Shell gaping at both ends ; thin, white, brittle, and exceedingly 
hasd ; armed in front with rasp-like imbrications ; without hinge 
or ligament, but often strengthened externally by accessory 
valves; hinge-plate refiected over the umbones, and a long 
curved muscular process beneath each ; anterior muscular im- 
pression on the hinge-plate ; paBial sinus very deep. 

Animal club-shaped, or worm-like ; foot short and truncated ; 
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mantle closed in front, except the pedal orifice ; siphons large, 
elongated, united nearly to their ends ; orifices frbiged ; gills 
narrow, prolonged into the exhalent siphon, attached through- 
out, closing the branchial chamber ; palpi long ; anterior sh^U- 
musde acting as substitute for a ligament. 

The JPholadidee perforate all substances that are softer than 
their own valves (p. 394) ;* the burrows of Pholas are vertical, 
quite symmetrical, and seldom in contact. The ship-worms 
{Teredines) also make symmetrical perforations, and however 
tortuous and crowded never invade each other, guided either by 
the sense of hearing or by the jrielding of the wood. The burrow 
has frequently a calcareous lining, within which the shell 
remains free; Teredina cements its valves to this tube when 
full-grown. The opening of the burrow, at firlbt very minute, 
may become enlarged progressively by the friction of the siphons, 
which are furnished with a rough epithelium ; but it usually 
widens with much more rapidity by the ivaating of the surface. 
As the timber decomposes the shelly tubes* of the Teredo project, 
and as the beach wears away the pholas burrows deeper. 

Pholab, L. Piddock. 

Etymology, pholas, a burrowing shell-fish, from pholeo, to 
bore. 

Synonyms, Dactylina, Gray. Bamea, Bisso. • 

Type, P. dactylus, Pig. 269. 

Example, P. Bakeri, PI. XXIII., Pig. 19. 

Shell elongated, cylindrical ; dorsal margin protected by acces- 
sory valves ; pallial sinus reaching the centre of the shell. 

Animal with a large truncated foot, filling the pedal opening ; 
body with a fin-like termination; combined siphons large, cylin- 
drical, with fringed orifices. 

♦ M. Cailliaud lias proved that these valves are quite equal to the work of boring in 
limestone, by imitating the natural conditions as nearly as possible, and making such a 
hole with them, Mr. Eobertscai also, has kept tlie living Pholades in blocks of chalk, by 
tke seaHBide at Brighton, aud has watched the progress of the work. They turn from 
side to side, never going more tlian half round in their burrow, and cease to work as 
soon as the hole is deep enough to shelter them ; the chalk powder is ejected at inter- 
vals by spasmodic contractions from the branchial siplion, the space between Uie shell 
and burrow being filled with this mud. (Joum. Conclt, 1863, p. 811.) It is to be re- 
marked that the condition of the Fholades is always related to the nature of tlie 
material in which they are found burrowing ; in soft sea-beds they attain the largest 
aize and greatest perfection; whilst in liard, and especially gritty rock, they are 
dwarfed in size, and all prominent points and ridges appear worn by friction. Ko 
notice has been taken of the hypotliesis which ascribes the perforation of rocks, &c., 
to eiliarg action, because, in fact, there is no current between the shell or siphons and 
tlie wan of Uie tube. 
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The common piddook is used for bait on the Doyon coast ; it? 
foot is white and translucent when fresh, like a piece of ice ; the 
hyaline stylet (p. 22) lodged in it, is large and curious. P. coatata 
i^ sold in the market* of Havannah, where it is an article of 
food. 

P. dacUjlua has two accessory valves to protect the umbonal 
muscle, with a atnall transverse plate behind ; a long unsym- 



Fig. 269? P/tolas d-idylus. Chalk, Sussex Coast, 
w, umbonal valves ; p, post-umbonal valve ; rf, dorsal valve. 


metrical plate fills up the space between the valves in the dorsal 
region. P. Candida and pirva have a single umbonal shield, 
and no dorsal plate ; these differences are only of specific value. 
In P. crispata, L. {Zirfeea^ Leach), the umbonal shield is not dis- 
tinctly calcified, but there is a small posterior plate ; the surface 
of the valves is divided into two areas by a transverse furrow 

Distribution^ 32 species. United States, Norway, Britain, 
Western Africa, Mediterranean, Crimea, India, Australia, New 
Zealand, Western America : — 25 fathoms. 

Fossily 25 species. (U. Lias — ) Eocene — . United States, 
Europe. The secondaiy species belong to the next group. 

Pholadedea, Turton, 1819. 

TypCy P. papyracea, PI. XXIII., Pig. 20. 

Shell globose-oblong, with a transverse furrow ; anterior gape 
large, closed in the adult by a callous plate; 2 minute accessory 
valves in front of the beaks. 

Animal with a firinged diskat the end of the combined siphons, 
and a homy cup at their base. 

Distribution y 7 species. Britain, New Zealand, Ecuador. 
Low tides — 10 fathoms. 

Sub-genera, Martesia (Leach), Bl. 1826. M. striata, 
Pi. XXIII., Eig. 21. Valves lengthened behind, when full 
grown, by a plain border ; umbonal valves 1 or 2 ; dorsal and 
ventral margins often with narrow accessory valves. 1 1 species. 
West Indies, Africa, India. M, striata burrows in hard timber. 
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M* Uredimformis was found in cakes of floaiing wax on the 
coast of Cuba. (G. B. Sby.) M, australis in (fossil P) resin, on 
the coast of Australia. M, rivicola in timber twelve miles from 
the sea, in Borneo. M, ecutatay Eocene, Paris, lines its burrow 
with shell. 

Jouannetia (semicaudata), Desm. (Pholadopsis, Conrad ; 
Triomphalia, Sby.) Shell very short, sub-globose ; right valve 
longest behind ; anterior opening closed by a callous plate deve- 
loped from the left valve overlapping the margin of the rigW 
valve, and fixed to the single unsymmetrical umbonal plate. 
Distributiony 4 species. Philippines, Western America. Fossil y 
Miocene — . Prance. • 

FarapholaSy Conrad, P. bisulcata, PL XXIII., Pig. 22. Valves 
with 2 radiating furrows. Distributiony 4 species. Panama, 
Torres Straits. 


Xylophaqa, Turton. 

Etymology y xuloiiy wood, phagOy to oat. 

TypeSy X. dorsalis, PI. XXIII., Pig. 23 ; X. globosa, Sby. 
Valparaiso. 

Shell globular, with a transverse furrow ; gaping in front, 
closed behind; pedal processes short and curved; anterior 
margins reflected, covered by 2 small accessory valves ; burrow 
oval, lined with shell. 

Animal included within the valves, except the slender con- 
tractile siphons, which are furnished with pectinated ridges, and 
divided at the end ; foot thick, very extensile. 

Distributiony 2 species. Norway, Britain, South America. 
Bores an inch deep, and across the grain, in floating wood, and 
timbers which are always covered by the sea. 

Teredo (Pliny), Adanson. 

Type, T. Norvegica, PI. XXIII., Pigs. 26, 27. 

Synonyms, Septaria, Lamarck. Hyperotis, Guettard. 

Shelly globular, open in front and behind, lodged at the inner 
extremity of a biUTow partly or entirely lined with shell ; valves 
3 lobed, concentrically striated, and with one transverse furrow ; 
hinge-margins reflected in front marked by the anterior muscu- 
lar impressions ; umbonal cavity with a long curved muscular 
process. 

Animal worm-like ; mantle-lobes united, thickened in front, 
with a minute pedal opening; foot sucker-like, with afoliaceous 
border ; viscera included in the valves, heart not pierced by the 
intestine; mouth with palpi; gills long, oord-liko, extending 
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into the siphonal tube ; siphons rery long, united nearly to the 
end, attached at the bifurcation and furnished with 2 shelly 
pallets or styles ; orifices fringed. 

T* Navalia is ordinarily a foot long, sometimes 2 J feet ; it 
destroys soft wood rapidly, and teak and oak do not escape ; it 



Fig. 370. Ship-worm, Teredo Norvegica^ removed from its burrow. 


always bores in the direction of the grain unless it meets the 
tube of another Teredo^ or a knot in the timber.* In 1731-2 it 
did great damage to the piles in Holland, and caused still more 
alarm ; metal sheathing and broad-headed iron nails have been 
found most effectual in protecting piers and ship-timbers. The 
Teredo was first recognised as a bivalve mollusc by Sollius, who 
wrote an elaborate treatise on the subject in 1733. (Forbes.) 

T* corniformisy Lamarck, is found burrowing in the husks of 
cocoa-nuts and other woody fruits floating in the tropical seas ; 
its tubes are extremely crooked and contorted, for want of 
space. The fossil wood and palm-fruits {Ni^padites) of Sheppy 
and Brabant are mined in the same way. The tube of the giant 
Teredo (T. arenariay Eumph. Furcella, Lamarck) is often a yard 
long and 2 inches in its greatest diameter ; when broken across 
it presents a radiating prismatic structure. The siphonal’ end 
is divided lengthwise, and sometimes prolonged into two diverg- 
ing tubes. T. Norvegica and T, nana are divided longitudinally 
and also concamerated by numerous, incomplete transverse 
partitions at the posterior extremity. 

T, palmulata (Xylotrya, Leach) has the siphonal pallets elon- 
gated and penniform (PI. XXIII., Fig. 28); a species with 
similar styles occurs in the fossil wood of the Greensand of 
Blackdown, 

Diifribution, 21 species. Norway, Britain, Black Sea; Tro- 
jnes : — 119 fathoms. 

Fossily 24 species. Lias — . United States, Europe. 

Sub-genu8» Teredinay Lamarck. T. personata, PI. XXm., 
Figs. 24, 25. Eocene, Britain, France. Valves with an acces- 
sory plate in front of the umbones; free when young. The 
tube is sometimes concamerated; its siphonal end is often 
truncated ; and the opening contracted by a lining which makes 
it hour-glass shaped, or six-lobed (Fig. 25 a.). 

* The operations of the Teredo suggested to Mr. Brunei liis method of tunnelUiur 
the Thames. 
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Abra, 488. ^ 

Abraliat 171. 

AcawUwMi, 223. 
Acanthocliites, *284. 
Aconthodoris, *332. 
Acanthopleura, *283. 
Acunthoteutliis, *176. 
Acanfhothi/ris, 376. 
Acardo, 323, 454. 

Acavus, *289. 

Acepliala, 5. 

Acera, *316. 319. 
Aohatina, *292. 
Adiatinella, *292. 
Aciculo, *310. 

Aciculidffi, *310. 

Aclesia, *321. 

Adis, *240. 

Acmeea, *281. 

Acmaea, SlI. 

Acme, 311. 

Acoeli, *174. 

Acostaa, 435. 

Acroculia, 277. 

Acroloxus, 302. 

Acrotreta, *390. 

Acteeon, 313, 339. 
Acteonella, *314. 
Acteon^ *339. 

Acteonina, *314. 
Actinocamax, 175. 
Actinoceras, *191. 
Actinoconchus, 878. 
Actinocyclus, *329. 
Actinodonta, 432. 

Acuarii, *174. 

Acus, 220. 

Adacna, *454. 

Adaxnsiella, *808. 
Addnotor impressions, 401. 
Adelopneumona, 285. 
Adeorbis, *266. 

Admete, 55, *216. 

4B;gean Sea Shells, 67. 
.Ssinu, 827, *830. 
.Amigma, 408. 

;EoUdffi, *335. ^ - 

.Solis, 828, *885. 
Sitivation, 18. 

Stheria, *435. 

Aflnities, 45. 


African region, 97. 
Aganidcs, 196. 

Agaronia, *227. 

Agina, 490. 

Alasmodon, 433. 

Alcadia, *310. 

Alcynus, 266. 

Alderia. *338. 

Aleutian province, 76. 
Alexia, *305. 

Alicula, 316. 

Allorisma, 496, 498. 
Alvania, 240. 

Amaltliea, *278. 
Ainalthei, *198. 
Amathina, *277. 
Arabonychia, *417. 
Amicufa, 284. 
Ammonites, 35, 37, *197. 
Ammonitidse, *195. 
Amnicola, *247. 

Amoura, 239 
Amphibola, *259. 
Amphibulima. 290. 
Amphiceras, 234. 
Amphichsena, *486. 
Amphtdesma, 431. 483, 
497. 

Amphidonta, 407. 
Amphipeplea, *301. 
Amphisphyra, *317. 
Amphorina, 335. 
Ampulina, 236. 
Ampicllacera, 259. 
Ampullaria, 14, 27, 32, 
*258. 

Ampultina, 310. 
Amustum, 411. 
Amusium, *412. 
Anadenus, *296. 
Analogies, 45. 

Anapa, *485. 

Anastoma, *289. 

Anatina, *495. 

Anatina, 431. 

Anatinella, *479. 
Anatinidse, *494. 
Anatomu8,2^9. 
Ancillaiia, 24, *227. 
Ancistrochirus, 171. 
Ancigtroteuthis, 171. 
Ancula, 327, *831. 


Auculotus, 247. 
Ancyloccras, *20(r. 
Ancylus, 287, *302. 
Aneitea, *297. 

Anisoceras, 200. 

Annulati, *199. 

Annulosa, 2. 

Anodon, 30, *434. 

Anolax, *220. 
Anomalocardia, 424, 473, 
Anomia, 19, *408. 
Amplomya, 496. 
Anoplotheca, *379, 

AnopSf 342. 

Antlirocosia, *470. 
Antigone, 473. 

Antilles, shells of, 110. 
Antiopa, *337. 
Aperostomn, 308. 
Aperture, 206. 

Apex, 205. 

Apioceras, 193. 

Aphxa, 302. 

Apioceras, 194. 
Aplustrum, *318. 

Aplysia, 11, 22, 23, 24,*320. 
Aplysia, 321. 

Aplysiadee, *320. 
AporrhaVs, 211, *244. 
Aptychus, 182. 

Aqunerous system, 24. 
Arabian shells, 98. 
Aralo^aspian prov., 68. 
Area, 30, 396, *424. 
Arcades, *424. 
Architectoma, 253. 
ArcinelUi, 437, 471, 502. 
Arcamya, 497. 

Arctica, 464. 

Arctic province, 67—69. 
Areopagia, 480. 

Argentine region, 114. 
Argiope, *868. 

Argonauta, 28, 31, 39, 66, 
*161. 

Argus, 411. 

Arietes, *198. 


Ariopbanta, *290. 
Armati, *198. 

Artemis, *474. 
Articulated operc., 308« 
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Aseoeerast 189. 
^Biphonida, 406. 

Afiotene, '^259. 
Aspere^llum, 66, ♦503. 
Assiminea, 266. 

ABtarte, 33, 65, *464. 
Astarteltty 469. 
Asteronotufl, *329. 
Atugema, *329. 
AtiwracophoruSi 297. 
AtluTis, »373. 

Atlanta, 29, 341, *314. 
Atlantidee, *343. 

AUas, «320. 

Atrypa, *378. 

Aturia, *189. 

Atys^ 316. 

Aucella, *416. 
Aulonotreta, 392. 
Avdopoma, 308. 
Auloateges, *385. 

Au/us, 482. 

Auricella^ 305. 

Auricula, *304. 
Auriculidsc, 36, *303. 
Awriscnlpvum^ 495. 
Australian region, 103. 
Australian shells, 74. 
AveUana^ 314. 

Avicula, 30, *416. 
Aviculidxe, *415. 
Aviculo-pccleu, *417. 
Axinus, *431. 

Axis uf shell, 205. 

Azara, 490. 

Azeca, *292. 

Azores, shells of the, 65, 94 

Bachybathron, *225. 
Bactrites, *197. 
lioculites, *201. 
Bakcwellia, *418. 
Jialantium, 349. 

Balea, *293. 

Balearic Isles shells, 92. 
JiapAia, 433. 

Barbatia, 424. 

Barnea, 604. 

Base of shell, 206. 
B(ttillus% 263. 

Batissii,, *463. 

Bela, *229. 

Belemnitella, *175. 
Belemnites, *173. 
Belemnitidse, *173. 
Belemnosepia, 168. 
Beleranosis, *177. 
Belemnoteuthis, *175. 
Bollerophina, *345. 
Bellerophon, *344. 
Belopeltis^ 168. 

Beloptera, *177. 
Belo&epia, 177. 
Beloteuthis, *108. 
Berthella^ ^2. 
BezoarditMy 224. 
BiapholiuSy 602. 

Blfrontia, *263. 
Bira^olites,‘*448.' 


Birostriiesy^^l, 

Bithynia, 33, *258. 
Bittium, *242. 

Kack Sea shells, 67. 

Body whorl, 206. 
BoUtana, *166. 

BonellUiy 240. 

Bontiay 495. 

Boreal province, 60, 61. 
Boring, 394. 

Bornean shells, 102. 
Bomello, *333. 

Bomiay 459. 

Borsonia, *229. 
Bostrychoteuthity 165. 
Bouchardia, *366. 
Bourciera, 307. 
Brachionobranchia^ 6. 
Bracliiopoda, range in 
time, 128 

Bracliiopoda shell, 32. 
Brachychlamis, *332. 
BracAydonteSy 421. 
BracAypuSy 293. 

Bronchia, 26. 

Brazil, shells of, 112. 
BroccAitty 277. 

BrocAteSy 249. 

Broderipia, *267. 

Brownia, *284. 
Buatrdiumy 467. 
BuccinanopSy 220. 
Buccinida, *218. 
Buccinulus, *318. 
Buccinum, 55, *219. 
Buchanania, *299. 

Buckie, 218. 

Bulimulus, *291. 

Bulimus, 15, 32, 36, 37, 44, 
111—113, *291. 

BulLuy 301. 

BuhnuSy 291. 

Bulla, *316. 

BuUny 315. 

Bulloeay 318. 

BMlliay 220. 

Bullida, *315. 

BulUnay 317, 318. 
Bullinula, 318. 

Bursatelhfy 321. 

Busiris, *321. 
Bysso-anodonta, 434, 
Bysso-arctty 424. 
Byssaniya, 502. 

Byssus, 19. 

Cttcum, *249. 

Calcar y 264. 

CalcareUa. *284, 

Calceola, *383. 

Californian province, 78, 
California, shells of, 109. 
Calliay 309. 

Calliopaa, *336. 
Callo-cAitoriy 283. 
Callopomay 263. 

Celma, *837. 

Caipuma, *234. 
Ca!pu>muSy2Zi, 


Calypeopsis, *276. 
Calyptrjsa, *276. 
Calyptraida, *276. 
Camarophoria, *376. 
Cameroceras, *191. 
Camptoceras, *302. 
CampuliteSy 194. 
Campulote, 224. 
CampyloceraSy 194. 
Canadian region, 106. 
Canal, 206. 

Canaliculati, *174. 

Canary Isles shells. 65,94i, 
Cancellaria, 65, *216. 
CantAiridus, 265. 

Cape region, 97. 
Capisteriuniy 486. 
Caprella, 291. 

Capricomi, *198, 

Caprina, *450. 

Caprinella, *448. 
CaprinuUi, 448. 

Caprolina, *451. 

Capsa, 481, 486. 

Capsula, *481. 

CapitluSy 2n. 

CarbonicolUy 470. 
Cardiada, *463. 
Cardiapoda, *343, 

Cardilia, *469. 

Cardinaliay 264. 

Cardinal teeth, 401. 
CardiocarditUy 471. 
Cardinia, *470. 

Cardiola, *417. 
Cardiomorpha, 467, *498, 
CardissUy 464. 

Cordita, *471. 

Cardium, *463. 

Carinaria, 9, 12, 29, 841, 
*343. 

Carinaroidcs, 343. 
Carocolla, *289. 

Carolia, *410. 

Cartilage, 400. 

Carychuim, *305. 

Casella, *332. 

Cossiani, *199. 

Cassiduria, *225. 
Cassidula, 217, 304. 

Cassis, 32, 38, *224. 
Castalia, *434. 
Catantostomata, *270. 
Cataulus, *309. 

Catil/usy 419. 

Cavolina, *335, 

Cavolinay 348, 

Celtic province, 01—63. 
Cemoriay 274. 

Cenia, *339. 

Cepay 408. 

Cepatioy 236. 

Cephalopoda, 4, 27, 166. 
Cephalopoda, range in 
time, 127. 

Ceratisolen, *487. 
Ceratites, *197. 

I CeratoBoma, *331. 

1 Cercomya, *496. 
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Oeriphasia, ^47. 
Oerithiadee, «d42. 
Oeiithidea» 86, *243. 
Geritiiiop8i0,«24a 
Oerithium, *242. 

Cernina, *286. 

Ceromya, 467, *427. 
Ceronia, *485. 

CSwopAoro, 842. 
Ceylonese shells, 100. 
Chsena, *501. 

Ckalidis, 840. 

Chama, 88, 181, *437. 
ChamidsB, *487. 
Chamostrea, *500. 
Cheiroteuthis, *170. 
CheletropiSy 212, 852. 
Chelidonura, *319. 
Chemnitzia, *239. 
Chenopus^ 245. 

Chili, shells of, 114. 
Chilinia, *301. 

Chilostoma, *247. 

Chinese snails, 101. 
Cnione, 473, 485. 
Chioraera, *338. 

Ckironia^ 459. 

Chiton, 23, 28, *282. 
Chitcaellus, *284. 
Chitonidae, *282. 
Chlorostomat 264. 
Choanopoma, *307, SOS. 
Chondropoma, 307. 
Chondroseptaf 168. 
Chonetes, *386. 
Choristites^ 371. 
Chori&todon, 476. 

ClioruSy 223. 

Chromodoris, *329. 
Chrysodomus, 65, *218. 
Cilia, 42. 

Cingula., 255. 

Cinulia, *314. 
donella. 292. 

Circe, *464. 

Circulatory system, Brach- 
iopoda, 358. 

Cirroteuthis, *165. 

Cirrus, *271. 

Cistopus, 163. 

Cistiua, *307. 

Cithara, *229. 

Clanculus^ 265. 
Classification, 45. 
Clausilia, 37, 286, *294. 
datisinay 456. 

Clavsffella, *502. 

Clavati, *174. 

Clavatula, *229. 
davella, *218. 

Gea.847 

Qleidophorus, 468. 
Cleidot/lkgrus, 500. 
Cleiot^fri»t 873, 878. 
dementia, *475. 
d^,469. 
deodora, 847, *849. 
depmdrOf 508. 
Oiil%«858, 


Climate, inf. of, on diet., 53. 
Clio, *358. 

C?io, 849. 

Cliodita, *363. 

Cliona, 84. 

Clione^ 853. 

CUonella, *229. 

Ckclia, 336. 

Clymenia, *190. 
CoccoteutkU, 168. 
CochMdivm^ 217. 
CochliUma, 292. 
Cochlodeama, *495. 
Cochlodina, 294. 
Cochlohydra^ 290. 
Codakia. 456. 

Coelenterata, 2. 
Coleoprion, *350. 

Collar of mantle, 84. 
Collecting shells, 136. 
Collonia, *266. 

Colour of shells, 38. 
Columbella, 65, *226. 
Colnilibian region, ill. 
Columbinclla. 227. 
Culumella, 205. 

Cohimnay 292. 

C'o/M.-f,218. 

Cominella, 219. 

Concentric operc., 207. 
Conchifera, 6, 393. 
Conchifera, range in lime, 
128. 

Concholepas, *222. 
Cnngeria. 423. 

Conidee, *228. 
Conocardium, *454. 
Conoceras, 190. 

Conohelix, 216. 

Conorbis, 228. 

Conoteuthis, *176. 
Conotuhularin, 192. 
Cono^Tilus, *304. 

Conradia, *253. 

Conularin, 2, 346, *350. 
Conu.s, 12, 24, 32, 33, 36, 
65, *223. 

Coralline zone, 162. 
Corulliophaga, *468. 
Corbicula, *462. 

Corbis, *457. 

Corhvla, 457, 490, 491. 
Corbulomya, 490. 
Corephium, 284. 

Caret, 302. 

Corimya, 495. 

Coriocella, 237. 
C(yrnicvXma, 249. 

Coronati, *199. 

Corsican snails, 92. 
Coryphella, *835. 
Couthouyia, *263. 
Cranchia, *169. 

Crania, 42, *886. 

Craniadss, *886. 
Craspedopoma, *809. 
Crassatella, 55, *466. 
Creutina, 464. 

Crenatula, *418. 


Crenella, 48, 55, *489, 
Crepidula, *976. 

Creseis, *849. 

Creseu, 850. 

Crimora, *389. 

Crioceras, *199. 

Oriopus, 886. 

Cristati, *198. 
CrosBostoma, *266. 
Crucibulum, *276. 
Crypto, 277. 

Cryptella, 297. 

Cryptina, 481. 
Crj’ptocella, *238. 
Crj^toceras, *189. 
Cryptochiton, 284. 
Cryptoconchus, 284. 
Cryptodon, *466. 
Cryptogramma, 474. 
Cryptophthalmug, *816. 
Cryptostoma, 236. 
Crj’-stallme stylet, 22. 
Ctenoconcha, 429. 
Cfenodontn, 427. 
Cucullaea, *425. 
Cucullclla, *427, 
Cultcllus, *487. 

Cuma, *222. 

Cumingia, *483. 

Cuneus, 474, 485. 
Curtonotus, *431. 

Curve of shells, 204. 
Cmnidaria, 401. 
Cuthonia, *337. 

Cuttle fish, 8. 

(’uvieria, *349. 
Cyamium, *458. 
Cynfhodontn. 495. 
CycladidsB, *461. 
Ci/clndina, 459. 

Cyclas, 15, 29, 397, ♦^461. 
Cychdia, 182. 

Cyclina, *475. 

Cydoccras, 190. 
Cyclouassa, 221. 
Cyclopliorus, *308. 
Cyclostoma, 266. 
Cyclostoma, *800. 
Cyclostomidfs, *806. 
Cyclostrema, ^86, 
Cyclothyris, 875. 
Cyclotopsis, 308. 

Cyclotos, *308, 

Cylichna, *817. 

Cylindra, *231. 
Cylmdrella,86,*293. 
Cylindrites, *318, 

Cyllene, *291. 

Cymba, 28, *231. 

Cymha, 278. 

Cymhiola, 230. 

Cymbulia, *851. 
Cymodooea, *854. 
Cynodonta, 216. 

Cypraoa, 12, 24, 82, 86, 87 
55, *232. 

Cypracasm, 224» 
Cyprseidse, *239. 
C^^oardia, *46!? 



htdex. 


Cypricairdii.ti^ 423, 408. 
Oyprlna, 83, 56, *468. 
Cyprinid»,*468. 
Cyprovula, *»288. 

Cyrena, *402. 

Cyrmelta,, 403. 
Cyrenoides, *408. 

Cyrtla, *373. 

Cyrtoceras, *194. 
Cyrtodaria, 498. 
Cyrtolitea, *348. 

Cyrtulus, 218. 

Cytlierea, 473. 

Daetylina, 604. 

Dactylus, 313. 

Daphnella, 229. 
Daudebardia, *290. 
Davidaonia, *382. 

DavUa, *486. 

Decapoda, *166. 
Decollated sheila, 86, 200. 
Defrancia, 229. 
Delphinoidea, 266. 
Delphinula, 266. 
DelthyndcBa, 866. 
Delthyris, 871. 
Dendrodoris, 308. 
Dendronotus, 827, *834. 
Dendrostrea, 408. 
Dentaliadse, *282. 
Dentalium, 27, *282. 
Dentati, *198. 

Dentition, 208. 

Dentition formula, 401. 
Deridobronchus, *268. 
Dermi-drranchiata, 839. 
Deshayesia, *236. 
Desmcndinsia, 221 . 
Development, 41, 287. 
Diacria, 348. 

IHadora, 274. 
JHanchora, 414. 
DiapJuina, 817. 

DiUaphus, *210. 
Dibrancliiata, *166. 
Diceras, *489. 

JDiccelosia, 880. 

IHdacna, 454. 

Digitaria, 466. 

Dimya, 408. 

Dimyary, 402. 

Diodonta, 481. 

Dione, 474. 

Dioecious, 40. 

Diphyllidia, *826. 
Dxmlidia, 438. 
JXploceras, 192. 
Dlplodonta, 466, *468. 
Diplommatina, *809. 
Disci, *198. 

Diacina, 867, *888. 
Diaoinidse, *888. 

Discitea, *189. 

Discites, 411. 

Diacohelix, 268. 
Diacoeorus, *193. 
Dispoteea, 276. 

Dithyra, 898. 


Dttremaria, 271. 

Dolabella, *821. 

Dolahra^ 431. 

Dolabrifera, *821. 

DoUnm, 86, *226. 
Dombeya, SOI. 

Donacilla, 485. 

Donacina, 480. 

Donax, *485. 

Doridse, *828. 

Doridium, *319. 

Doris, 14, 24, 827, *328. 
Doraanum, 220 . 

Dosidicos, *178. 

Dosinia, 474, 475. 

Doto, 334. 

Dred^g, 140. 

Dresaena, 37, *423. 

Drillia, *229. 

Ebnma, *221. 
Ecculiomphalus, *345. 
Echinospira, 285. 
Edmondia, *498. 

Egeria, 485, 486. 
l^gs, 40. 

E^isia, 248. 

^dothea, 319. 
Elasmatina, 294, 
Electnna, 310. 

Eledone, 27, *165. 
Elenchus, 12, *265. 

Elysia, *339. 

Elysiadee, *330. 
Emarginula, *275. 

Embla, 491. 

Erabletonia, *336. 
Embiyo, 44. 

Encephala, 8. 

Endemic species, 61. 
Endoceras, *192. 
EndosipJwniies^ 190. 
Enida, 265. 

Etwp/o-chiton, 284 . 
Enoplotcuthis, *171. 
Ematella, 487. 

JSVJ.9W, 487. 

Enieletea, 380. 

Entodeama, *499. 

Enzina, 214. 

Eolia. 23, 40. 

Epidermis, 33, 400. 
i^iphragm, 288. 
Epiihyris, 363. 

Erato, *234. 

Erodona, 490. 

Ervilia, *486. 

Erycina, 459, 473, 488, 484. 
Eryx, 484. 

Escutcheon, 400. 
Eubranchus, 386. 
Eucharis, *492. 

Eudeaia, 865. 

EuUma, *240. 

EulimeUa, *239. 

Eumenis, 384. 
Euomphalns, 30, *207, 340. 
Euphemtu, S4’4. 
EuplocamuSfB^l, 


m. 

Eurybia,»8ta 
Eurydeama, *417* 
Ehtrydice, 888. 

Eumria, 214. 
Euiropia,25Z. 

Exogyra, *408. 

Eyes, 10. 

Eacelina, *886. 

Ealciferi, *198. 

Families, 40. 

Farcimen, 809. 

Fa8ciolaria,*216. 

Fastigiella,*244. 

Fcainus, 248. 

Favorinus, *337. 

Felania, 468. 

Fenestrella^ 408. 
Ferussina, ^8. 

Fibrous ahells, 81. 

Ficula, 217. 

Filurua, *337. 

Fimbria, 333, 457. 
Fimbriati, ♦lOO. 

Fiona, *336. 

Firola, 9, 341, *342. 
Firolid8e,*342. 

Firoloides, *342. 
Fissirostra, 865. 
FisaureUa, 27, *272. 
Fissurellidffi, *272. 
Fiaaurellidaea, *273, 
Ftstulana, 86. 601. 
Flabellina, *3^. 

Food, 8, 9. 

Formation of shells, 84. 
Forms of shells, 36. 
Fossarus, 181, *268 
FragiHa, 481. 

Fryeria, *325. 

Fucola, 339. 

Fulgur, *217. 

Funnel, 187. 

Fusulus, 293. 

Fusus, 29, 36,* 87, *218. 
Fusus, 212. 

Gadinia, *281, 

Galapagos Islands, 112. 
Galapagos Isles shells, 8CL 
Galatea, *480. 

Galeomma, *461, 

Galerus, 276. 

Galvina, *837. 

Ganglia, 16. 

Gan, 482. 

Gasteropoda, 4 . 
Gasteropoda, range hi 
time, 128. 

Gastrana, *481. 

Gastrana, 476. 
Gastridium, 219. 
Gastrochiena, *501. 
Gastrochsenidse, *600. 
Gastrocceli, *174. 
Gastroplax, 828. 
Gastropteron, *819 
Gellina, 884 
Gena, *267. 
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Gener^ 46, 52. 
Generic areas, 52, 58. 
Genetic affinity, 45. 
Ge^pramhical (list., 50. 
Gew)gical strata, 118. 
G^tmalacus, *^296. 
Gaomelania, *311. 
GeotevtUe, *168. 
Geotroclius, *289. 
Geovula^ 304. 
Germanic region, 89. 
Gervillia, *418. 
Gibbula, *265. 

Gibbus, *291. 

Gizzard, 22. 

Glandina, 286, *292. 
Glaucomya, *477. 
Glauoonella, 316. 
Glcmconome, 477. 
Glaucns, *336. 
Globiconcha, *314. 
Globulus, *236. 
Glossodoris, *329. 
Glossust 467. 

Glottella, 247. 
Gljcimexis, 55, *493. 
Gnathodon, *478. 
Goldfussia, *469. 
Gomphocei^ *193. 
Gonainboiiites, 380. 
Gonatus, *168. 
Goniatites, *196. 
Gonioceras, 190. 
Goniodoris, *830. 
Goniomya, *497. 
Goniophora, 468. 
GooiMlia, 464. 
Gouldia, *465. 
Grammysia, *497. 
Grateloupia, *474. 
Greeslya, *497. 
Growth of shell, 34. 
Grypbsea, 35, *408. 
Giyphochiton, 284. 
Gryphus^ 363. 

Guard, 173, 174. 
Gulf-weed banks, 64. 
Gundlachia, *308. 
Gynmodoris, *382. 
Gvmnosomata, *353. 
Gypidiay 377. 

Halia, *220. 

Haliotidee, *268. 
Haliotis, 24. 27, *268. 
Balobia, 417. 
SfUopsyche^ 850. 
^amineat 816. 
Ebonites, *201. 
Swnulina, 201. 

Uarpa, 55, *226. 
HarpulcL, 280. 
Harvelia,*478. 
Hastati, *174. 

Head, 42. 

Heart, 24, 42. 
Hectocotyle, 159—163, 
485. 

BelciOUt 278 , 


llelicarioHf 290. 

IleUcella, *289. 

Helicerus, *178. 

Helicidse, *288. 
Helicina,*800. 

Belicina, 265. 
Helicoceras, *200. 
BelicocryptuSt 253. 
Heltcolimax, 290. 
JJeliconoideSt 852. 
Helicophanta^ 290. 
Jlelicophlegma^ 844. 
HelxctereSs 292. 

Helisiga, 290. 

Helix, 11, 14, 33, 35, 37, 
•288. 

Helix distribution, 87. 
Helminthochiton, 284. 
Hemicardium. *454. 
Hemicyclonosta, 469. 
HemiaoriSt 328. 
Hemimitra^ 247. 
Hemipecten, *412. 
Hemiplacuna^ 410. 
Jfiemipronites^ 380. 
Hemisinus, *247. 
JJennthyris^ 375. 
Hemifoma, *274. 
Heptabranchus, *329. 
Hermsea, 838. 
Heteroceras, *200. 
Heterofums^ 852. 
Heterogangliata, 2. 
Heterophylli, 199. 
Jleteroteuthis, 170. 
Hettangitty 457. 
Hexabranchus, *329. 
Biantula, 273. 

JJwtella, 461, 502. 

Hinge line, 401. 

Hinnitcs, *412. 

Htppagus, 472. 
JJif)pario7iyXt 378. 
Hippochrenes^ 212. 
Hippomya, *423. 
Hipponyx, 7, *278. 
Hippopodiiim, *471. 
Hippopus, *453. 
Hippurites, 32, *443. 
Hippuritidse, *440. 
JUrundimlUz, 319. 
Histioteuthis, *170. 
Holopea, *272. 
Holosiomata, *234. 
Homogangliata, 2. 
Homoiozoic belts, 54. 
Homologies of shell, 89. 
Homomya, *496. 
Hoplom^ilus, *423. 
Hortolus, 189. 
Humplireyia, *503. 
Huronia, *191. 

Hyalsea, *348. 

Hyaleidse, *348. 
Hyalma,*2d2. 
JHyaloteuthis, 172. 
Hybernation, 89, 40. 
Hybocystis, *809. 
HybricLs, 46. 


Hydatuxay 318. 

Hydrobia, *256. 
Jiydroaena^ 307. 
JiyoUtes^ 191. 

Ifyperotis^ 506. 
Hypobranchasa, *325. 
JfypodemOf 383. 
Hypogaai 487. 
Hypostom^ *289. 
Bypothyris^ 375. 
Hypotrema, *418. 

HjTia, *434. 

JJysteroliteSy 379. 

lanthina 23, 31, *271. 
Icarus, *322. 
JchthyogarcoliteSt 450. 
Idalia, *381. 

Jdotaui, 457. 

Imbricaria, *231. 
Imbricated operc., 207. 
Imperator, *264. 
Imperforate shells, 205. 
Impregnation of egg, 41. 
Incilaria, *296. 

Indian region, 99. 
Indo-Pacific province, 7L 
t Jnfero-branchia, 312. 
Infundibulum^ 264, 276. 
Ink bag, 16L 173. 
Inoceramus, 31, *419. 
Jnoceramus, 491. 
Inoperculata, 285. 
Integro-pallialia, *436. 

70. 247. 

Iphigenia, *486. 
Jschnochitony 288. 
Mdora, 301. 

Ismenia, *368. 

Isoarca, *427, 467. 
Isocai'dia, *466. 
Jsocartlia, 431. 

Jsodonta, 478, 486. 
Jsognomon^ 418. 

Itieria^ 314. 

Jamaica, shells of, 110. 
Jamaiciaj 307. 

Jaminea, 239. 

Janella, *297. 

Janus, 887. 

Japanese snails, 101. 
Japonic province, 76, 
Jasonilla, 285. 

Javanese shells, 102. 
Jeffreysia, *256. 
Jouanneti^ *50t^ 

SMlceno, 175. 

Katharina, *284. 

KeUia, *459. 

Kingena, *368 
Kleinella, *317. 
Koninckia, *381. 
Kraussia, *867. 

Labio, 265. 

Lachesis, *229. 

Lacuna, 55, *255* 
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Icdat^ 844. 

Laevijtati, *189. 
La^na, 216 
Lajonkairia, 47*'!. 
Lamellaria, *237. 
Lamellibranchiato, 6, 
Laminarian zone, 151. 
Laznpania, *244. 
Lamptis, 363. 

Land provinces, 61. 
Laniogerui^ 336. 
Lanistes, *259. 
Lanistes, 422. 

Lasea^ 459. 

Lateral teeth, 401. 
Latemula, 495. 

Latia, *302. 

Latirus, 216. 

Latonttf 485. 
Latruncuhis, 221. 
Leachia, 170. 

Leda, 427. 
Leguminnna^ 488. 
Uaa, 435. 

Leiodonius, 220. 
IMostoma, 218. 
LemlnUus^ 427. 
Leonia, 306. 

Lepeta, *281. 
Lepteenn, 380, 881. 
Leptagonia^ 880. 
Leptchchiton^ 283. 
Leptoconchm^ 224. 
Leptodontis^ 497. 
Lepton, *460. 
Leptopoma, *808. 
Leptoteutliis, *169. 
Leucostoma, 223. 
Leucotina, *241. 
LeucotiSy 837. 

Leveniay 224. 

Liareoy 307. 

Libitina, 467. 
Lip;anient, 400. 
Liffati,*199. 

Lipulay 484, 495. 
LiguuSy 292. 

Lima, II, *412. 
LimaceUdy 296. 
Limacidee, *295. 
Limacina, *351. 
Limacinidse, *351. 
Limtea, *413. 
Limanomia, *409. 
Limapontia, *340. 
LimatiUa, *413. 
Limaic, *295. 

Limneea, "JJuO. 
Limnaeidee, *300. 
Limopsis, *426. 
JJncinay 807. 

Lines of growth, 34. 
Lingual teeth, 21. 
Unguellay 825. 
Lingula, 1, 858, 859, *1 
Lingulidee. *890. 
Linteria*816. 
LioUa,»266. 

I4pt,906. 
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Zitteray 484. 

Litkedaphu, 276. 
Lxthidiotiy 306. 
Lithocardium, *454. 
Lithodomus, 34, *422. 
Lithoglyphus, *257. 
Litiopa, 8, *255. 

LittonU zone, 151. 
Llttorina, 37, *250, 286. 
Littorinidae, *250. 

Lituites, *189. 

LituuSy 174. 

Liver, 22. 

Livonay 264. 

IjObaria, 482. 

Lobiger, *322. 

Loligo, *167. 

Loligopsis, *170. 

Jjnligosepiay 168. 

UMoluSy 168, 172. 
Lomanotus, *334. 
Lomastoma, *309. 
JjophocercuSy 322. 
LophuruSy 283. 

Loripes, 456. 

Lottiuy 281. 

Loxonema, *2-11. 
Lucapina, *273. 

Lucidella, *310. 

Lucina, 88, 56, *456. 
Lucinidse, *455. 
Lucinopsis, 181, *475. 
Lunatia, *236. 

Lunularca, *427. 
Lunulocardiuniy 454. 
Luponia, *233. 

Lusitanian region, Ol— 97. 
Lusitanian prov., 63, 67. 
Lutraria, *479. 

Lutricolay 484. 


LychaSy 454. 
Lychnu<<, *289. 
Lyonsuty 422, 498. 
Lyra, *365. 
Zyrtodotiy 430. 
Lyrodesma, *432. 
Lysianasstty 497. 


Macpillivrayiay 225, 362. 
Macfuiy 488. 

Machjera. *488. 

Maclurea, *345. 
Macrocheilus, *241. 
Macrodon, *425. 
Macroscliisraa, *273. 
Mactra, 24, *4*7. 
jll/actrrt,431. 

Mactrella, *478. 

Mactrida, *477. 
Mactrinulay 478. 
Mactromytty 467, 484, 496. 
Madagascar shells, 98. 
Madeii'an shells, 65, 92. 
Meeoniay 468. 

Magas, *866. 

Magd^Qy 498. 
Magellanicay 365. 
Bfagellanic province, 82. 
Magilus, 86, *224. 

z3 


Malea, *226. 

MaUetioy 429. 

Malleus, *416. 

Mamillay 236. 

Mangelia, *229. 
MangeliOy 229. 

Mantle, 34. 

Margarita, 65, *265. 
Margaritanay 433. 
Margaritophoray 416. 
Marginella, 65, *2.82. 
Marine provinces, 51, 54. 
Marinulay 304. 

Marisa, *269. 
Marmoroitoma, 263. 
MarseniOy 237. 

Martesia, *505. 

MartiniUy 371. 

Mauritius shells, 99. 
Meditenunean shells, 6 &. 
Medoritty 255. 
MegadesmUy 486. 
Megadesmusy 470. 
Megalodon, *469. 
Me^oma, *469. 
Megalomastomay 809. 
Meganteris, *365. 
Megasiphonifiy 189. 
Megaspira, 286, *294 
MegathyriSy .368. 
Megntremay 2? 3. 
Megerlia, *367. 
Meghiniatiumy 296. 
Meladomus, *25ft. 
Melafusus, *247. 
Melampus, 304, 
Melanatria, *247. 
Melania, *246. 
Melaniadee, *246. 
Melanioidcsy 240. 
Melonopsis, S3, 37, *246. 
Melatoma, *247. 
Meleagrina, *416. 

Melioy 191, 195. 

Meliboea, *334. 

Melifuiy 418. 

Melo, 231. 

Menestho, 240. 
Merceneriay 473. 
Meretrixy 474. 

Merista, *374. 
Meroe,*474. 

Merriay 237. 

Mesalia, 249. 

Mesodesma, *484. 
Metoptoma, *277. 
Metropolis, 52. 

Mexico, shells of, 109. 
Minolia, 265. 

Miranddy 331. 

Mitra, 53, *231. 

Mitrellay 231. 

Modiola, 11, S3, *421. 
Modiolarca, *422. 
Modiolariay 422. 
Modiolopsis, *422. 
Modulus, *252. 
MoUoBOoida, 5, 6. 
jl/ont7M,2d4. 
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Monoceros, *283, 
Monocondyltea, *484. 
MonodnetMy 454. 
Monodonta, *255. 
MonoecioiUy 40. 
Idonomyai7,403. 
Monoplenra, *488. 
Jdono-plewro-hrancMata. 
313. 

Monoptij^a, *240. 
Monoptufmay 239. 
Monoptygmoy 313. 
Monotis, *417. 
Monstrosities, 37. 
Montacuta,*460. 
Montaguay 335. 

Mopalia, 284. 

Morioy 225. 

Moirisia, *367. 

Morwmy 225. 

Maiiretiot 281. 

Mulinitiy 477. 

MuUeria, 432, *435. 
Multispiral operc., 208. 

Miaisteruty 182. 

Murohisonia, *270. 

Murex, 23, 86, 86, *213. 
Muricidse, *212. 

Muscular system, 18, 855, 
401. 

Musculiuniy 461. 

Muteloy 435. 

Mya, *480. 

Myacidse, *489. 

Myacites, *497. 

Myadora, *499. 

Myalina, *421. 

MyateUay 498. 

Mycetopus, *^, 
Mycetopusiy 436. 
Myochama, *499. 
Myooooclial*471. 

M^nia, *241. 

MyopatOy 427. 

Mvophoria, *431. 

Myopsisy 497. 

Myrina, *423. 

IkMstica, *217. 

Myfday 475. 

M/llitaym. 

Mytilicardiay 471. 
Mytilidee, *420. 
A^ilimeria, *422. 
MytUomyay 423. 

M;^us, 30, 81, 43, *420. 
Myxostomay 308. 

Naccoy 286. 

Eacella, *280. 

Kacrtous shells, 29. 
Acmina,290. 

J^araniOy 476. 
Narica,*237. 

Nas8a,*221. 

Natioa, 88, *285. 


Naticella,836. 
Katicidss, *285. 



Natural barriers, 68. 
Natural history provinces, 
50—54. 

Nautilidse, *185. 
NautiloceraSy 194. 
NautUuSy 161. 

Nautilus, 55, 185. 
Navicella, *262. 

Nesera, *491 
Ncda, *328. 

NeUOy 429. 

Neithea, *112. 

Nematura, *256. 

Nerinffia, *244, 314. 
Nennella, *244. 

Nerita, 38, 65, *260. 
Neritida;, 36, *260. 
Neritina, 37, *261. 
Neritoma, *261. 
Ncntopsis, *261. 

Nervous sj'stem, 16. 

Nets, 139. 

Neverita, 236. 

New Zealand shells, 104. 
Nidamental ribbon, 40. 
Niphoniu, 267. 

Niso, *240. 

Noeiiay 427* 
Nomenclature, 48. 

I^orthxa 221. 

Notardius, *321. 
Nothoceras, *196. 
Notocoeli, *174. 

Nntomyay 469. 

Novaculina, *489. 
Nucincllay 427. 
Nucleobranchiatay 840. 
Nucleus, 205. 

Nucula, *426. 

Nucula, *497. 

Nuculina, *427. 
Nucunellay 427. 
Nudibranchiata, *325. 

OheliscuSy 238. 
Obolus,*392. 

Octopoda, *158. 
OctopodoteuthiSy 171. 
Octopus, 56, *163, 

Ocythjoty 161. 

OdoncmetuSy 405. 
Odontidiumy 249. 
Odontostomus, *291. 
Odostomia, *239. 
Oleacinay 292. 

Oligyra, 810. 

Oliva, 32, 65, *227. 
OlivancHlariay 227. 
Olivello, *227. 

OliviOy 265. 

Omalny 480. 

OmalariSy 263. 

Omaliay 476. 

Omalonyx, *291. 
Ommastrephes, *172. 
Omphcdotropigy 307. 
Oncidiadee, *299. 
Oncidium, *299. 

Oncidoris, *829. 


Onoooeras, *198i 

Oniscia, *225. 

Onustnuy 254. 

OnycMoy 171. 
Onyehochi^oriy 284. 
Oiiychoten his, *171. 
Operculata, *306. 
Operculum, 38, 182, 287. 
Ophiletay 267. 

Opis, *470. 

Opistho-branchia, *311. 
Opisthophorus, *309. 
Orbicellay 389. 

Orbtcula, 358, 386, 388. 
Orbiculoideay 888. 

Orbis, *253. 

Orbulites, 187. 

Oregon, shells of, 109, 
Ormoceras, *191. 

Ornat!, *198. 
OrtkambonitcSy 380. 
Orthidos, *379. 

Orthis, *380. 

Orthisina, *380. 
Orthoceras, 38, *190. 
Orthoceratidee, •IW. 
Orthonay 836. 

‘ Orthonotus, *423. 
Orthothrix, 385. 

Oi^caniuSy 322. 
Usteodesma, 496. 

Ostrea, 81, *407. 

Ostreidte, *407. 

Otina, *238. 

Otolithes, 17. 

Otopoma, *307. 

Oviducts, 369. 

Oviparous repr., 40. 
Ovulum, 27, *234. 

Ovum, 41. 

OiccnWy 169. 

OxygjTUS, *344. 

Oyster shell, 81. 

Pachydomus, *469. 
Pachylabroy 258. 
PachymyOy 492. 
Pachyodoriy 434, 470. 
Pacbyotis, 291. 
Paehyrisma, *470. 
Pacnytesy 414, 
PachyUmitty 310. 
Pacvodoriy 490. 

Paaollusy 268. 

PagodcllOy 252. 
Palaoteuthxsy 177, 182. 
Pallia^ Impression, 20. 
Pallial line, 404. 

Pallial sinus, 404. 
PaHio-branchiatOy 854. 
Pallium, *412. 
Paludestrina, 254. 
Paludina,27,87,*267,286L 

Paludinellay 256. 
Paludinldte, *257. 
Paludomua, *247* 

Panama shells, 81. 
Panamic province, 791 
Pancreas, 28. 
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l*aiidora, *499. 

Pandorina, 498. 

Panopaa, 63, *493. 

Paphia, 464, 466, 476, 484. 
Papuan shells, 108. 
PipwrideUf 463. 
Parallelopipeduni, *486. 
Parapholas, *606. 
Pannacella, *897. 
Paimarion, *297. 
Pannophorus, *274. 
Parthenia, 239. 
Parthenopeat 461. 

Partiila, ^1. 

Pasithea, 240. 

Patagonian province, 83. 
Patagonia, shells of, 116. 
Patella, *278. 

Patella^ 391. 

Patellidffi, *278. 
Patelloideat 281. 

Patir^ 280. 

Paucispiral operc., 207. 
Paxillu8,*20'4. 

Pearls, 30,433. 

Peechioliaf 467. 

Pecten, 8, 29, 88, *411. 
Pectunculifuit 426. • 

Pectunculus, *425. 
Pedalion, 418. 

Pedicularia, *223. 

Pedipes, *304. 

Pedum, *414. 

Pelagella, *332. 

Pelagia, *364. 
PelH-branchiata^ 339. 
PeloriSf 407. 

290, 823. 

IVtelln^ 297, 

Pen, 178. 

Peutamerus, *377. 
Peplidium, SSI. 

Peracle, S63. 

Periostracum, 33. 
Periploma, *495. 
Peristome, 206. 

Pema, 66, *418. 

PerotuffOf 480. 

PerotiSt 170. 

Persian Gulf shells, 73. 
Persicula, 232. 

Persona^ 214. 

Peru, shells of, 118. 
Peruvian province, 81. 
Petal conchus, *249. 
Petrioola, 476. 

Pfeifferia, *290. 
Phxmera-fnmmtmat 806. 
Fhaneropnthalmus, *316. 
Phanerotinus, *267. 
PhareUa, *488. 

PharuSy 487. 
Phasianella,*263. 
PhaxmiMma, 253. 
PhUine,10,*818. 
Phdippiay 263. 

Philippine Island snails, 

Philomyoos, 296. 


Philonexi8,*l66. 
Fhlehenteratat 339. 
Pholadidee, *608. 
Plioladidea, 86, *605. 
Pholadomyay 464. 
Pholadomya, *496. 
PholadopsUy 606. 

PhoJaa, 28, 102, *504. 
Phorus, *264. 

Phos, *221. 

PhosphoraXs 23, 295. 
Photxnula, *266. 
Phragmoceras, *194. 
Phragmocone, 89, 173. 
Ph 5 nlidia, *324. 
PhyllidiadcB, *324. 
Phyllirhoe,*338. 
Phyllirhoidie, *338. 
PhyllodUty 480. 
Phyllodesmiuniy 335. 
Physa, 37, *301. 
Physema, *320. 
Physiology, 15. 
Phj'sopsis, *302. 
Pileolus, *261. 

Pileopsis, *277. 
Pilidium, *281. 

Pinna, 30, 31, *419. 
Pinnoctopus. *165. 
Pirena, 8(5, *248. 
Pirenelkiy 243. 

Pisania, *214. 

Pisidium, *462. 

Ptsuniy 461. 

PitonilluSy 310. 
Placenta, *410. 
Placo-branchuSy 839. 
Placnna, *409. 
Placunomia, 409. 
Placunopsis, *410. 
Plagioptyckns, 450. 
Plagiosstomay 412. 

Plan axis, *228. 
Planorbis, *802. 
Planorlnday 808. 
PianuliteSy 197. 
Platyceras, 277. 
PJatyodoHy 489. 
Platyschisnuiy 267. 
Platystoma, *264. 
Platysirophuty 880. 
Plaxiphora, 284. 
PlectamboniteSy 881. 
Plectrophorus, 

Pleiodon, 486. 
Plesioteuthis, *172. 
Pleurse, 21. 

Pleurobranchrea, *323. 
Pleurobranchidee, *322. 
Pleurobranchidiumy 823. 
Pleurobranchus, *322. 
Heurodofiy 427. 
PleuromyOy 497. 
Pleurophoms, *408. 
Pleurophyllidiay 826. 
PleuropuSy 336, 849. 
Pieurorhyncfauy 454. 
Pleurotomh, *228. 
Pleurotomaria, *270, 


PUcatula, 66, *414, 
Plocamophorttt, 881. 
Pneumodermott, 847, *96 
Pbdodesmus, 409. 
Podopsisy 414. 

PoliOy 487. 

Folinices, *236. 

Polliay 214. 

Polycera, *330. 
Polydonta, *304. 
Pol3’^gyra, 289. 
Polynesian region, 104. 
PolyphemopgiSy 241. 
PoTyphemuSy 292. 
Polytremaiia, *270. 
Pomatins, *307. 
Pomato-hranfMOy 812. 
Pomus, 259. 

Pontolimaxy 840. 
Porambonites, *376. 
Porcellanous shells, 82. 
Porcellariusy 232. 
Porcellia, *344. 
Poromyay 491. 

Poroma, 469. 
Portuguese shells, 64. 
Postdunia, 417. 
Posidonomya, *417. 
Posterobranchsea, *823. 
Potamides, *248. 
Potamomyn, *490. 
Potamophiloy 486. 
Poteriocerasy 198. 
PriamiiSy 220. 

Prisodoriy 484. 
Proctonotus, *887, 
ProductidjB, *883. 
ProductUB, *884. 
Pronitesy 880. 

Pronoe, 470. 
Prchpilidittm, 281. 
Proserpina, 286, *289. 
ProsobranchiatfL *2()9L 
Proto, 249. 
Protocardiumy 464. 
Protozoa, 2. 

Psammobia, *481. 
Pmmmocoloy 482. 
Ptammosoletiy 488. 
Psammoteoy 480,482. 
Psathnra, *466. 
Psendaadnns, *482. 
PseudchcrattiOy 887. 
Pseudoliva, *21fi. 
PtiloceroSy 880, 886 . 
Psyche, *360. 
Pteroceras, 86, *311. 
Pteriaa, *417. 
PterocMlusy 886 . 
PterocycloB, *808. 
Pterodonta, *816. 
Pterodoriiy 829. 
Pteronit^y 417. 
Pteropema,*416. 
Pteropoda, 846. 
Pterotheca, *860. 
PteTotrtfchaOy 842. 
PtychmOyiSid, 
PtyohoMras, *201, 
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Ptychomya^ 466. 
Ptycpnaus, *244. 
Pwnuncuhut 850. 
Pimastra^ 47$. 
Pulznonifera, 285. 
Pulvinites, 418. 
Panotarella, *273. 

Pupa, 87, *292. 

PupilUa, *273. 

Pupina, *809. 

P%^tiella, 809. 

Puq;>ura, 23, 36, 56, *222. 
Puipurina, *222. 
Fusionella, *218. 
Pycnodontot 407. 

Pygope^ 363. 

Pyrainidella, *238. 
PjTamidellidse, *238. 
J^amiSf 239. 

PyramiB, *265. 

P/ramus, 469. 

Pyraxus, *243. 

JNrella^ 217. 

Pyrgxdat 246. 

PjTula, 24, 82, 37, *217. 
Pjthina, *469. 

Quen8tedtia,*481. 

Quin, 411. 

Qtioyia^ 223. 

Pace, 46. 

Kachis, 21. 

Badiati, *189. 

Badiolites, *446. 

Radius^ 234. 

Badsiot 283. 

Banella, 56, *214. 

Bange of marine speciee, 
56. 

Bangia^ 478. 

Bapana, *217. 
Baphistoma, *270, 

Bealia, *307. 

Becluzia, *285. 

Bedonia, *469. 

Bed Sea shellB, 73. 
Bmitllay 416. 
Bepresentative species, 54, 
129. 

Beproduction of lost parts, 
40. 

Bequienia, 346, *439. 
Bespiration, 396. 
Bespiratory system, 25. 
Betractors, 20, 402. 
BetEia,*374. 

Beversed shells, 37. 
BhidMioceras, *196. 
Bhegostcma, *309. 
Bhinoclayus, *242. 
BkawdomtUy 221. 
Bhizochilu8,222. 
JRAisorus^ 817. 
Bhodope,*340. 
Bhodogtomot^OAy 
Hhomboideiy 502. 
JthyndwUtet, 182. 
Bi^puhomyOf 40$, 


Bli 3 mchonella, 55, 358, 
*375. 

Bhynchonellidie, *375. 
Rhynchora, 865. 
BhynehateuthiSy 182. 
Ribeiria,*497. 

Bicinula, *223. 
BimeUa,211. 

Simula, *274. 

Bimularia, 275. 

Bingicula, *222. 
Bingine'lay 314. 

BiseUa, *253. 

Bissoa, *255. 

Biasoellay 256. 

Bissoina, *256. 

Bivicola, 301. 

Eossia, *170. 

Bostellaria, .35, 55, *212. 
Rotella, *265. 
Bothomagenses, *198. 
Boxanuty 316. 

Budistesy 440. 

Buncina, *323. 
BupellariOy 476. 

Bupicoloy 495. 

Sagda, *289. 

Sagitta, 342. 

St. Helena shells, 95. 
Saliva, 86. 

Salivary glands, 23. 

Salpa, 19, 23. 
Sanguinolaria, 55, *482. 
Sanguinolaritty 481. 
Sanguinolites, 468, 498. 
Saroinian snails, 92. 
Saxicava, 56, *501. 
Saxidomus, *473. 
Scacchia, *468. 

Scaia, 352. 

Scseurgus, *165. 

Scalana, *250. 

Scaldia, *498. 

Scalites, *270. 

Scapka^ 230. 

Scaphander, *318. 
Scaphaniditty 182. 
Scapharca, 424. 

Scaphella. *230. 

Scaphites, *200. 

Scaphula, *227. 

Scaphvlay 424. 

ScarabuSy 304. 
Schizo-chitony 284. 
Schizodesmay 477. 
Schizodu8,4Zl. 
Schizostoma, 267. 
JSchizotretay 388. 
^adephorusy 165* 
Scintilla, *460. 

ScisBurella, *269. 

Bconzidy 225. 

Scrobicularia, *484. 
Scurriay^8\. 

^txiSy 275. 

Scyllaa, 8, *333. 
Sedgwickia, *497. 
ScgmentinOy 303. 


Semeie, *483. 

Semicorbisy 457. 

Sepia, *177. 

Sepiada, *176. 

Sepiola, *169. 

Sepioteuthis, *168. 

Septa, 184. 

S^taritty 506. 

ScptifeTy 421. 

Seraphs, *212. 

Serpularia, 266. 

Serripes, *454. 

Shell, 28, 204. 

Sigaretus, *236. 

SUiqua, 488. 

Siliquaria, *249. 
Siliquaria, 488. 
Simpulopsis, 290. 
Sinemuria, 470. 

Sinistra! shells, 204. 
Sinu-pallialia, *472. 

Sinus, 20. 

Sinvzigeray 212, 352. 
Siphon, 26, 155. 

Siphonal impression, 399, 
404. 

Siphonaria, *281, 305. 
..Siphonaria, 387. 
Siphonida, *486. 
Siphonopyge, *321. 
biphonostoma, 293. 
Siphonostomata. *269. 
Siphon otreta, *390. 
StphonotuSy 320. 
SiphopatellHy 276. 
Siphuncle, 39, 174,180, 184. 
Skenea, *256. 
SmaragdmeUay 316. 
Smell, 18. 

Solarium, *253. 

Solecardifty 460. 
Solecurtoides, 488, 
SolecurtUB, *488. 

Solemya, *429. 

Solen, *486. 

Solenella, *429. 

Solenida, *486. 
Solenomytty 429. 
Soleteltinay 482. 

Sormetus, *320. 

South African province,70L 
Sowerbya, *478. 

Spadix, 185. 

Spanish shells, 64. 

Spatha, 435. 

Spawn, 40. 

Species, 46. 

Specific areas, 51. 

Specific centres, 51. 
Sphara, *457. 

^keerellay 4 ^. 

Spheeriuniy 461. 
SpfuerulUeZy 446. 

Sphenia, *490. 

Spiniger^ *212. 
BpirigerinOy 378. 

Spiral operculum, 20). 
Spiratellay 851. 

BjpiraxiSy 293. 
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Spiriali0,8i7,^351. 
Spirifera, *871. 

Spiriferidae, *871. 
Spiriferina, *872. 

Bpirigera, 373. 
Spirof^lyphns, 249. 

Spirilla. 9, *178. 

Spimlidffi, *178. 
Spirulirostra, *177. 
Bpigula.A'l'l, 
Spomivlobolus, 887. 
Bpondylolites^ 188. 
SpondyluB, 7, 30, 35, 38, 56, 
*413. 

Spongaria^ 180. 
SpongiobranchsDa, *354. 
Sporadic species. 51. 
Sportella, 457. 

Stalagraium, 427. 
Steganostomn, 308. 
StenoceraSj 197. 
Stenogyra, *293. 

Stenopus, *289. 

Stilifer, 9, *241. 

Stoastoma, *310. 
Stomatella, *267. 

Stomatia, *268. 

Stomatio^ 236. 
BtraparolUis, 267. 
Strephono, 227. 
Strcpsidura^ 218. 
Streptaxis, *289. 
Streptorhynchtis, 3S0. 
Striati, *189. 

Strigilla, 480. 

StrobiluSt 294. 

Strombidae, *210. 
Strombns, 31, *210. 
StrophalosiM, *385. 
Btropheodonfa, 381. 
Stropbomena, *330. 
Strophostoma, 308. 
Structure of shell, Braclii- 
opoda, 360. 
Struthiolaria, *246. 
Stylina, 241. 

Styliolat 349. 

Stylocheilus, *321. 
Stylopsis, *239. 
Styloptygma, *241. 
Sub-clymenia, 190. 
Sub>generic area, 52. 
Sub-spiral operc., 208. 
Subula, 220. 

Subttlina, 292. 

Succinea. *290. 

Suessia, *372. 
Sulco-buccinum, 21 S'. 
Sunetta^ 474. 

Susaria, *323. 

Suture, 180, 206. 
Sycotypus, 217. 

Syncera, *256. 
Syndosmya, *488. 
Synonyms, 48. 
ji^mo/a,238. 

TagehUt 488. 

Ttinaha, 247. 


Tancredia, *457. 
Tanysiphon, *477. 
Tany8toma,*200. 

Taonitis^ 170. 

Tapes, *475. 

Taste, 18. 

Tebennophorus^ 296. 
Tectaria, *252. 
Teoti-branchiata, *312. 
Tcctura^ 281. 

Tegvla^ 264. 

Teinotis, *269. 

Tetlina^ 458. 

TeUina, *480. 

Tellinide, *479. 

Tellinides, *480. 
Tellinodora^ 480. 
Tellinomy^ *497. 
Temnocheilus, 189. 
Temperature, 89. 
Tentaculites, *190. 
Tentaculites^ 3.50. 
Tcrebellum, *212. 
Terebellumt 248. 

Terebra, 65, *220. 
Terebralia, *243. 
Terebratella, *366. 
Terebratula, 19, 38, 357, 
358, *363. 

Terebratulidffi, *363. 
Terebratulina, *364. 
Tsrebrvrosira^ 365. 
Teredina, *507. 

Teredo, 35, 341, *506. 
Tergipes, *335. 

Tertiary shells, 130. 
Testacella, 9, *298. 
Tethj's, *333. 
Tetrabranchiiita, *178. 
Tctraplodmiy 434. 
Teudopsis, *168. 
Teuthida*, *167. 

Tcuthis^ 167. 

Texture of shells, 29. 
Thnlassidesy 470. 
Thalltcera, 259. 

Theca, 190, 346, *349. 
Thecacera, *330. 
T/ieceurybia, 850. 
Thecidium, 358, *369. 
Thecosomata, *348. 
Thetis, *491. 

ThiarOt 246. 
ThoracoceraSt *191 . 
Thoracoceras, *195, 
Thracia, *495. 

Thyatira^ 466. 
Thysanoteuthis, *172. 
Tiara^ 231. 

Tichogonia, *423. 
Tiedemannia, *861. 
Tomella, *229. 

Tomigerus^ 289. 

Tongue, 287. 

Tomcia, 283. 

Tarculat 248. 

Torinia, *268. 

Tomatella, *313. 
Tornatellidee, *312. 


Tomatelliua, *294. 
Tomatina, *315. 

Tarquilla^ 292. 

Toxoceras, *200. 

Trans- Atlantic prov., 85. 
Trapezium^ 467. 

Trawling, 189. 

Tredopsis, *289. 

Trematis, *389. 
Tremoctopus, 159, *164. 
Trevelyana, *331. 
Triboniophorus, *297. 
Trichites, 31, *420. 
Trichocyclus, *354. 
Trichotropis, 33, 55, *216. 
Tricolea^ 263. 

Tridacna, 13, .35, 55, *452. 
Tridacnidse, *451. 
Tndontat 464. 

Triforis, 37, *242. 

Trigona, *474. 

Trigonella, 375, 477, 484. 
Trigonellites, 182. 
Trigonia, *430. 
Trigoniadee, *430. 
Trujonoceras^ 194. 
Trigonocoelia^ 426. 
Trigonosemus, *365. 
Trigonotreta^Zll. 
TngoniUma^ 472. 
Driomphalia, 506. 

Triopa, *330. 

Tritoceras, *192. 

Triton, 33, 36, 65, 56, *214 
Tritonia, *332. 
Tritoniadte, *332. 

Trivia, *233. 

Trochalia, *244. 
Trochatella, 276. 
Trochatella, *310. 
TrochiscuHy 264. 

Trochita, *276. 
Trochoceras, *189. 
TrochohteSf 189. 
Trochotoma, *271. 
Trochus, 23, 38, *264. 
Tropcpimi^ 199. 

Trophon, 56, *218. 
IVopidophora^ 307. 
Truncatella, 36, *256. 
Tuba, 266. 

Tubular structure, 32. 
Tudora, 307. 

Tugonia, 489. 

Tunicata, 5. 

Tiirbinella, *216. 
Turbinellus, 31. 
Turbinidss, *263. 

Turbo, 23, *263. 
TwrbonUla, 239. 

Turcica, 265. 

Turrilites, *200. 

Tunis, 228, 231. 
Turritella, 86, *248. 
Turritellidas, *248. 
Turtonia, *4M. 
Tyleria,*496. 

Tylodina, *824. 
l^lostoma, *814, 
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TumpoMtomM^ 243. 
Ty^s, 49. 
Typhis,27,*218. 

Umbo, 29, ♦398. 

Umbonal area, 404. 
Uncini, 21. 

Uncites, *»874. 
Unguiculate opero., 207. 
JJngvla^ 392. 

Ungulina, *468. 
Umbilicated shells, 205. 
Umbrella, mz. 
Unicardium, *467. 

Unio, 29, 30, 33, 109,»433. 
VhiOf 497. 

Unio, distribution, 87. 
Unionidse, *432. 
UnioniteSt 468. 

United States shells, 85. 
Vtricultis, 317. 

Vaganella, *479. 

Vagina^ 487. 

Vaginella, *349. 
Vaginnltis, *300, 

Valvata, *260. 

Vanicorot 237. 

Varices, 18. 


ixfiiiUL. 


Varieties, 

Varigera, *314. 

Varix, 86. 

Velates, *261. 

Velletia, 286, *303. 
Velorita, *463. 

Velutina, 66, *237. 
Venericardia, *472. 
Veneridffi, *472. 
Vencrupis, *476. 

Venilia, 337. 

Venus, 66, *473. 

Verania^ 171. 

Vermetus, 7, 36, *249. 
Veronicella, ♦300. 
Vertebrata, 1. 

Verticordia, *472. 

Vertigo, *293. 

Vibex, *247. 

Villiersia^ 829. 
Viquesnelia, *298. 

Vitrina, *290. 

Vitrinella, *265. 
Viviparous reproduction, 
40. 

ViviparuSy 257. 

Vola, 412. 

Volupia, *473. 

Voluta, 32, 66, *230. 
VoMellat 230. 


VolutidsB, *229. 
VolntiUthes, •2301 
Volvo, 234. 

Volvaria, *283. 

Volvula, *316. 

Vulsella, 55, *416. 

Waldheimia, 19, 857, *364. 
Waltonia, *868. 

West African province, 69. 
West American shells, 77. 
West Indian shells, 84. 
Woodwardia, 269. 

XanthoneUa, 316. 
Xenophnrm, 254. 
Xiphoteuthis, *175. 
Xylophaga, *606. 
Xylotrya, *607. 

Yetus, 231. 

Yoldia, 65, *428. 

Zaria, 248. 

Zellania, *368. 

Zephrina, 887. 

Zierlania, 281. 

Zirfeea, 505. 

Zonites, 289. 

Zua, *292. 
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AchatinA, 2S6. 
Actinoceras, 191. 
jEgimB,827. 

Ammonite, 179, 181, 197, 
199. 

Ampulloria, 258, 259. 
Ancula, 327. 

Anodon, 898. 

Anomia, 402. 

Aporrhais, 245. 

Argiope, 368, 369. 
Argonauta, 101, 162. 
Ascidia, 0. 

ABtai*te, 465. 

Atliyris, 873. 

Atrypa, 373. 

Aulostegea, 885. 
Auricula, 803, 804. 

Bela, 228. 

Belemnoteutliis, 176. 
Biradiolites, 438. 
Bouchordia, 306. 
Buccinum, 22, 219. 
Bulimua, 44, 291. 

Bulla, 22. 

Calceola, 383. 
Camarophoiia, 377. 
Caprinella, 449, 450. 
Caprotiua, 451. 

Cardium, 454. 

Cahnaria, 202, 343. 
Cassis, 224. 

Oeratites, 197. 
Oerithidea, 209, 243. 
Chama, 487. 

Chilinio, SOI. 

Ghitonellus, 284. 
Ohonetes, 386. 

Clymenia, 180, 190. 
Conocardium, 455. 
Conularia, 850. 

Conus, 32, 84. 

Crania, 887, 388. 
Orassatella, 466. 
Crenella, 43. 

Crepidula, 275. 
Cyclophorus, 806. 
Cyclostoma, 807. 

Cymba, 29, 231. 

Cyprssa, 21, 85, 283. 
Oyprlciuxlia, 468. 
Cymerea, 20. 

Dendronotns, 827. 
Biceras, 439, 440. 
Biplodonta, 456. 

Pisoina^ 888, 889. 
PoUum, 225, 226. 

Porif, 41. 


Dredge, 141. 

Dreissena, 19, 423. 

Endoceras, 193. 

Eolis, 17, 203. 

Fosciolnria, 215. 
Fissurella, 273. 

Glycimeris, 494. 
Gomphoceras, 181. 
Goniatites, 181, 103, 196. 
Gryphffia, 35. 408. 
Gyroceras, 194. 

Hamifcs, ISO, 201. 

Helix, 4. 

Hippurites, 444, 4 15, 446. 
g Huronia, 192. 

Hyalsea, 4, 318. 

lanthina, 6, 271 . 
Isocardia, 467. 

Kingena, 368. 

Kraussia, 367. 

Leptrena, 381. 

Lepton, 18, 460. 

Limax, 295. 

Lingula, 891. 

Littorina, 207, 250, 251. 
Loligo, 4. 

Lymneea, 301. 

Maclurea, 345. 

Magas, 366. 

Merista, 374. 

Modiola, 403. 
Monopleura, 438. 
Morrisia, 366. 

Mullcria, 436. 

Murex, 213. 
Mya,6,896,489. 

Mytilus, 43, 

Natica, 235. 

Nautilus, 180, 186, 188. 
NaviccUa, 262. 

Nerita, 207, 260, 261. 

Obolus, 892. 

Octopus, 164. 

Ormoceras, 191. 

Orthis, 379. 

Orthisina, 880. 

Ostreea, 442. 

Paludina,203. 

Panoposa, 493. 

Patella, 279. 


Pearl, 31. 

Pecten, 17, 401, 411. 
PentameruB, 377. 

PhUine, 312,819. 

Pholas, 605. 

Fhoms, 254. 
Pliragmoceras, 181 
Pinna, 81, 415. 

Pirena, 248. 

Pisidium, 460. 

Planorbis, 803. 

Productus, 382, 884. 
Psammobia, 26, 482. 

Radiolites, 442, 446, 447, 
448. 

Eequienia, 439, 440. 
Retzia, 874. 

Itliynclionella, 6, 374, 876. 
Risella, 252. 

Scissurella, 269, 

Sepia, 160, 166. 
Siphonoria, 305. 
Siphonotreta,390. 
Solarium, 253. 

Solen, 487. 

Spirifcra, 872. 
Stringocephalus, 370, 871, 
Strombus, 210,211. 
Strophalosio, 885. 
Strophomena, 881. 
Struthiolaria, 246. 

Terebratella, 865. 
Terebratula, 5, 31, 855,861, 
863. 

Terebratulina, 864. 
Teredo, 507. 

Testacella, 298. 
Thecidium, 369, 370. 
Thetis, 491. 

Tomatella, 313. 

Trawl net, 139. 
Trichotropis, 217. 
Tridacna, 452. 
Trigonellites, 182. 
Trigonia. 25, 430. 

Triton, 205, 215. 

Trivia, 233. 

Trochus, 21, 38, 207,26-1 

Uncitcs,874 
Unlo, 899. 

Velutino, 237. 

Voluta, 280. 

Waldlieixnia, 864. 

Yoldia,428,439. 



EXPLANATION OF THE PLATES. 


The principal specimens figured were kindly communicated by Mrs. J* 
E. Gray, Mr. Hugh Cuming, Major W. E. Baker, Mr. Laidlay of Cal- 
cutta, Mr. Pickering, Sir Charles Lyell, Mr. Sylvanus Hanley, Prof. 
James Tennant, and Mr. Lovell Reeve. 

Tho fractions show the number of times (or diameters) the figures 
are reduced, or magnified. 


PLATE I. 


Octopodida, 

rage 

1. Octopus tuberciJatus, Bl. J. Mediterranean 163 

2. {mandibles) 156 

3. Tremoctopus violaceus, d, Chiaje, Messina 169,164 

Teuthida. 

4. Sepiola Atlantica, Orb. Atlantic 169 

6. Loligo vulgaris, Lam. Britain 167 

7. Onychoteuthis Bartlingii, Lo Sueur. J. Indian Ocean 171 

8. (gladim). J 171 

5. Sepia officinalis, L. i, Britain 177 

Spirtdida, 

9. Spirula laevis, Gray. New Zealand 179 
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PLATE [I. 
Argonautidd, 

1. Argonaiita hianfl, Solander. China 


Page 

1G2 


Teuthidd, 

8. Beloteuthis suhcostata, Munst. J. Upper Lias, Wurtemherg 168 

Belemnitidcc. 

6. Belemnites Puzosianns, Orb. i. Oxford Clay, Chippenham 173 
6. Belemnitella mucfonata. Shy. Upper Chalk, Norwich . . 175 

9. Conoteuthis Dupiniana, Orb. Neocomian, Prance ; Gault, 

Folkestone 176 


Sepiadao. 

2. Sepia Orbignyana, Per. J. Mediterranean 177 

3. {Belosepia) sepioidea, Bl. Eocene, Sussex 177 

4. Spirulirostra Bellardii, Orb. Miocene, Turin 177 

7. Beloptera belemnitoidos, Bl. f. Eocene, Sussex 177 


Nautilidcc, 

10. Nautilus radiatus, Sby. J. Neocomian, Kent 186 

11 . bidorsatus, Schl. {ttpper We — Ehynhcolites 

hirundo, F. Biguet). f. Muschelkalk, Bavaria 183 

12. zic-zac, Sby, Eocene, Highgato 189 

16. Clymenia striata, Miinst. Devonian, S. Petherwin 190 


OrihoewaUdd. 

14. Orthoceras Ludense, Sby. {section), J. Ludlow Pock, Britain 190 
16. Phragmoceras ventricosum, Stoin. L. Ludlow-rock, Salop 194 

13. Gyrooeras eifeUenso, Arch, {section), J. Devonian, Eifel . . 194 
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PLATE III. 

Ammonitid(B, 

Page 

1. Gtoniatites Henslowi, Sby. J. Garb, limestone, Isle of Man 196 

2. Ceratites nodosus, Bnig. Muscbelkalk, Wurtemberg . . 197 

3. Ammonites planulatns, Sby. J. Cbalk-marl, Sussex 199 

4. rothomagensis, Brongn. J. CJialk-marl, Sussex 198 

5 . spinosus, Sby. J. Oxford Clay, Cbippenbam . , 198 

6. — — — — bifrons, Brug. J. Lias, Wbitby 198 

7. — n bisuloatus, Brug. Lias, Lyme Kegis 198 

8. Orioceras oristatum, Orb. f . Gault, S. France 199 

9. Scapbites equalis, Sby. J. Chalk-marl, Sussex 200 

10. Ancyloceras spinigerum, Sby. Gault, Folkestone 200 

11. Helicoceras rotundum, Sby. Gault, Folkestone 200 

12. Toxooeras annulare, Orb. J. Neocomian, S. France 200 

18. BacuHtes anceps, Lam, J. Chalk, France 201 

14. Ptychoceras Emeiicianum, Orb. f. Neocomian, S. France 201 

15. Hamites attenuatus, Sby. J. Gault, Folkestone 201 

16. Turrilites costatus, Lam. Chalk-marl, Sussex 200 






'iUlilk 
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PLATE rV. 

Stromhida, 

Page 

1. StrombuB pugilis, L. W. Indies 210 

2. Bartonensis, Sby. Eocene, Hants 211 

3. Pteroceras lambis, L. China 211 

4. HosteUaxia cnrta, Sby. Kiirachco 212 

5. Seraphs terebelluDf, L. China 212 

6. Stmthiolaria straminea, Gm. Now Zealand 246 

7. Apoirhais pes-pelecani, L. §. Britain 245 

Muricida, 

8. Murex hanstellum, L. China 213 

9. — tennispina, Lam. J. Moluccas 213 

10. palma-rosae, Lam. J. Ceylon 213 

10. * erinaceus, L. {pperctUum), Britain 213 

11. Typhis pungens, Soland. Eocene, Barton 214 

12. Banella granifera, Lam. f . N. Australia 214 

13. Triton tritonis, L. i. Now Guinea — Pacific 214 

14. Pisania striata, Gm. sp. Mediterranean 214 

15. {Enzina) turbinella. Kiencr. W. India 214 

16. Trophon Magellanicus, Gm. Tierra-del-faego 218 
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PLATE V. 

Muricida, 

Pag« 

1. Fasciolaria tulipa, L. J. W. Indies 215 

2. Turbinella pyrnm, L. -J. Ceylon 216 

3. {Cynodonta) comigera, Lam. J. Moluccas 216 

4. {Latinta) gilbula, Gm. sp. J. Australia 216 

6. Cancellaria reticulata, Dillw. sp. W. Indies 216 

6. Pyrula ficus, Lam. China 217 

7. melongena, L. J. W’. Indies 217 

8. Fusus coins, L. J. Ceylon 218 

9. — ^ {Qhrysodomus) antiquus, Miill. (var. contrarius. Shy.) 

9.* ipperculum). [Red Crag, Walton, Essex 218 

10. Buccinum undatum, L. J. Britain 219 

11. Ehuma spirata, L. sp. f. Ceylon 221 

1 2. Pseudoliva plumbea, Ghemn. sp. J. Cape 220 

13. Terebra maculata, L. sp. Moluccas 220 

14. {BulUa) semiplicata. Gray. S. Afiica 220 

15. Nassa arcularia, L. sp. J. Moluccas 221 

16. {Cyclonaaaa) neritea, L. sp. Mediterranean 221 

17. •>— — {Cyllenc) Oweni, Gh’ay. E. Africa 221 

18. Phos senticosus, L. sp. K. Australia 221 

19. Magilus antiquus, Montf. Red Sea 224 

20. do. young, {Leptoconchua) 824 

21. P Ringicula ringens, Lam. Eocene, Paris 222 
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PLATE VI. 

Buecinida, 

' Page 

1. Purpura persica, L. sp. India 222 

2. lapillus, L. sp. (oporculum). Britain 222 

3. {Concholepaa) lepas, Lam. Peru • 222 

4. Monoceros imbricatum, Lam. Cape liom 223 

6. Pedicularia sicul^ Sw. Sicily 223 

6. Planaxis sulcata, Brug. sp. India 223 

7 . ^ (operculum) 224 

8. Trocbotropis borealis, Brod. N. Britain 216 

9. liicinula aracbnoides, Lam. China ■ 223 

10. Columbella mercatoria, Gmel. sp. W. Indies. 226 

11. Harpa Tontricosa, Lam. Mauritius 226 

12. Dolium galea, L. sp. •^. Mediterranean 225 

13. Cassidaria echinophora, L. J. Medit 225 

14. Cassis flammoa, L. Cuba 224 

15. Oniscia canceUata, Sby. China 225 

16. Oliva porphyria, L. J. Panama 226 

] ?. {Agaronia) hiatula, Gm. sp. j. W. Africa 227 

18. i^Seaphula) utriculus, Gm. sp. J. Afiica 227 

19. (Olivella) jaspidea, Gm. sp. W. Indies 227 

20. Ancillaria subulata, Lam. |. Eocene, Isle of Wight .... , 227 

21. glabrata, L. sp. J. AVest Indies 227 
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PLATE vn. 

I 

Conida, 

Page 


1. Conus marmoreus, Ghu. China 228 

2. {Conorbis) dormitor, Solander. Eocene, Barton 228 

3. Pleurotoma Bahylonica, L. sp. §. China 228 

4. davatula mitra, Gh^y. W. AMca 229 

6. Mangelia taeniata, Eesh. Meditcrrarean 229 

6. Bela tuxriculay Mont. sp. Britain 229 

7. De&ancia linearis, Bl. sp. Medit. 229 

8. Lachesis minima, Mont. sp. Britain . . 229 

Volutid(B, 

9. Yoluta musica, L. J. W. Indies 230 

10. Volutilithes spinosus, L. sp. f. Eocene, Barton 230 

11. Melo diadcma, Lam. sp. New Gruinea 231 

12. Cymba proboscidalis, Lam. sp. J. W. Africa 231 

13. Mitra episcopalis, D’Arg. Ceylon 231 

14. vulpecula, L. f. Singapore 231 

16. — {Imhricarid) conica, Schum. Tahiti 231 

16. {Cylindra) crenulata, Chemn. China ................ 231 

17 . Yolvaria bullo’idos, Lam. Eocene, Grignon 232 

18. MargineUa nubeculata, Lam. f. W. Africa 232 

19. {Fersicttla) lineata, Lam. W. Africa 233 

C^prcBida. 

20. Cyprsea Mauritiana, L. India — Pacific 232 

21. ■ - ■ {pyprovvla) capensis. Gray. f. S. Africa 233 

22. {Luponia) algoonsis. Gray. S. Africa 233 

23. 23* {Trivia) europsea, Mont. Britain 233 

24. Erato Isevis, Bonoyan. Britain . 234 

26. Omliim ovum, L. sp. Kew Guinea * 284 






ri.o. 
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PLATE Ym. 

Natioida^ 

Pflg« 

1. Natica canrena, L Bp. ). China •••••••»•• *1 ••••••»•••• » 235 

2. sigaretina, Lam. f. Eocene, Paris 236 

3. {Cemina) fluctuata, Sby. J. Philippines 236 

4. Sigarctus haliotoides, L. sp. W. Indies 236 

5 . — {^N’aticina) papilla, Chemn. sp. AMca 236 

6. Lamellaria perspicua, Mont. Mediterranean 237 

7. Velutina laevigata, L. sp. Britain. 237 

8. Narica cancellata, Chemn. sp. Pacific 237 

9. Neritopsis radula, L. sp. Sandwich Islands 261 

JPyramidellideB, 

10. Pyramidella anris-cati, Chem. sp. Mauritius 238 

11 . {Oheltaeus) dolabrata, Gmel. sp. W. Indies .... 238 

12. Odostomia plicata, Mont. sp. A. Britain 239 

18. Ohemnitzia elcgantissima, Mont. sp. Weymouth 239 

14. Eulima pohta, L. Britain 240 

,15. Stilifer astericola, Brod. Philippines 241 

Cerithiada, 

16. 16*. Cerithium nodulosum, Brug. Moluccas • 242 

17. (JBittium) reticulatum, Da Costa. Britain .... 242 

18. Triforis perversum, L. sp. Mediterranean 242 

19. Potamides mixtus, Defr. Eocene, Paris 243 

20. {IHfrazus) palustris, Brug. J. India 243 

21. {TerehraUa) telesoopium, Brug. J. India 243 

22. — (^^renelld) mammillatus, Kisso. sp. Mediterranean 243 

23. {Lampania) zonalis, Lam. Chusan 244 

34, {(hrithidea) decollatus, L. sp. Cape 243 

Melaniada, 

25,25*. Melania amarula, L. sp. Madagascar 246 

2^ 1 (JS£elamtria) fluminea, Gm. sp. Madagascar 247 

27. r {MeUfiiaus) fluviatilis. Say. §. D. States .... 247 

3 g, {AncuhtuB) prssmorsa, Say. XJ. States 247 

ii9* {Vibex) fuscata, Gm. sp. Africa • • . . 247 

10. Mdanopsis oostata, F4r. Syria 248 

8l, {Pirma) atra. L. sp. J. Ceylon 248 
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PLATE IX. 


TmritellidiB, 

Page 

1. TurriteUa imbricata, L. W. Indies 248 

2. {Meaalia) sulcata, var. Lam. Eocene, Paris 249 

3 . (^Proto) cathedralis, Brongn. Miocene, Bordeaux 249 

4. Adis supranitida. Wood. A. Guernsey 240 

6. Cdocum trachea, Mont. A. Britain 249 

6. (fry, magnified A.) 249 

7. Vermetus lumbricalis, Gm. sp. (young). W. Africa 249 

8. Siliquaria anguina, L. sp. J. New Guinea 249 

9. Scalaria protiosa, Lam. §. China 260 

Littorinidae, 

10. Littorina littorea, L. Britain 250 

11. pagodus, L. Zanzibar 262 

12. (JbsMrws) smeatus, S. Wood. Mediterranean 253 

13. {Modulus) tectum, Gm. sp. N. Australia 252 

14. nana, Lam. sp. §. Tasnfenia 253 

15. Solarium perspectivum, L. sp. f. China 253 

16. Lacuna pallidula, Da Costa. Britain 256 

17. lUssoa labiosa, Mont. Britain 255 

IS. {Hydrohia\ ulvae, Penn. Britain 256 

19 . {Jeffrey sia) diaphana, Alder. (Operculum) Britain .... 266 

20. {Skenea) planorbis, 0. Fabr. (J^ inch). Britain .... 256 

21. Nematura delta}, Bens. India 256 

22. Lithoglyphus fuscus, Pfr. sp. Danube 267 

23. Amnicola isogona, Say. D. States 247 

24. Litiopa bombyx, Kiener. Mediterranean \ . 256 

25. Truncatella subtruncata, Mont. sp. Mediterranean .... 266 


Paludinidcc, 

26. Paludina Listeri, Hanley. J. Norwich 

27. {Bithynia) tentaculata, Mont. Norwich 

28. Valvata piscinalis, Miill. Norwich 

29. cristata, MtiU. Norwich 

80. AmpuUaria globosa, Sw. J. India ^ 

31 . (Jfamff) oomu-arietis, L. sp. Brazil 

32. (Zanistea) Bolteniana, Chemn. sp. Nile .... 

33. Amphibola australis. New Zealand 

34. Paludomus aculeatus, Gm. sp. Ceylon 

Meritidee. 

25, Nerita ustulata, L. Scinde 

36. — {Velatea) perversus, Gm. sp. Eocene, Soisaons 

37, 38. Pileolus plicatus, J. Shy. Bath Oolite, Andiff 

39. Neiitina zebra, Brug. Pacific 

40. crepidularia. Less. India 

41 . Navicella porcellana, Chemn. sp. Mauritius — Fadfio 


267 

258 

260 

260 

258 

259 
259 
259 

247 


260 

261 

261 

261 

261 

262 



S.2*. Wccdiward^ 


J Wlowry fc . 







09 THB PLATES, 


PLATE X. 

Pago 

1. Pborus connigatus, Roeye. Kurachee, India • » 25i 

* lUrbinida, 

2. Turbo marmoratiUi L. Cliina 26S 

3. PhasianeUa australis, Gm. sp. New Zealand 263 

4. Imperator impenails, Chemn. sp. New Zealand 264 

6, Troohus niloticus, L. China 264 

6, (J^ramis) obeliscus, Gm. sp. China 265 

7. — — . ■ {Margarita) helicinus, O. Fabr. Britain 265 

8, {Elenchusf iris, Chemn. New Zealand 265 

9. (BanArtm) varians, Gray. New Zealand 265 

10. Botella vestiaria, L. sp. New Zealand 265 

;11. .Monodonta labio, L. sp. W. Africa 265 

2. " {Clanculm) Pkiraonis, L. sp. Bed Sea 266 

13. Delphinula laciniata, Lam. China 266 

{Liotia) Ger^’illii, Befr. Eocene, Sussex 266 

— {CoUonia) marginata,' Lam. IJ. Eocene, Paris 266 

18, - — - {Cgelostrema) cancellata, Marryatt. Philippines.. 266 ^ 

17. Adeorbis sub-carinatus, Mont. sp. Britain 206 

18. Euompbalus pentangulatus, Sby. J, Carb. limestone, Ireland 267 

19. Stoznatella imbri'eata. Lam. India 267 

20. '■ ' — {BrodeHpia) rosea, Brod. A. S. Seas 267 

llaliotida, 

21. jaWiotis tuberculata, L. Guernsey 26^ 

22. Stomatia phymotis, Helblin. Java 26$ 

23. fiksissurolla crispata, Fleming. Britain 269 

?4^Pleurotomaria Anglica, Sby. J. Lias, Gloucester ........ 270 

25i Kurohisonia bilineata, D’Arch. Devonian, Eifel 270 

Ifc Troohotoma conuloides, Deal. Batb oolite, Stroud 271 

Itf^iiiathinafiragi^ f. W. Indict ....,27^ 


A k 
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51.VNUAL OP THE M0LLU8GL 


PLATE XL 
FiasureUidm* 

Pi«t 


1. iissurella Listerii Orb. W. Indies 272 

2. ■ macrochisma, Humpbr. Philippines 278 

8. Fnnotuidla Noaohina, L. sp. K. Britain 278 

4. Bimnla BlainTillii, Befr. Philippines 274 

bt G. Emaxginula recticulata, Shy. Britain 274 

7,8. " - (ITemiVcwa) rugosa, Quoy. Tasmania.. 274 

9. Paxmoidiorus australis, Bl. New Zealand 274 

Calyptraida, 

10. CalyptrsDa equestris, L. sp. Philippines . . . . 276 

11 . Billwynnii, Gray. W. Indies 276 

12. {Chruetbulum) rudis, Bred. W. America 276 

’8, 14. — (Trochita) radians, Lam. W. America 276 

16, 16* . Smensis, L. Britain 276 

16. Crepidnla fornicaia, L. sp. W. Indies 277 

17. Pileopsis Himgaricus, L. J. Torbay 277 

18. xnilitaris, L. W. Indies 277 

19 . - (Amathina) tricarinata, Gray. |. India 277 

20. Hipponyx comucopisB, Befr. Eocene, Paris 278 

21. - (shelly base) 278 

Fatellida, 

22. Patella longicosta, Lam. f Cape 279 

23. {^NaceUd) poUucida, L. Britain 280 

24. Acmsea testndinalis, Hiill. sp. Britain 281 

26. Siphonaria sipho. Eurachee, India 281 

26. Gadinia pemTiana, Gray. Peru 281 


27. Bentalium elephantiniun, L. Bed Sea . 

Chitonida, 

ISO. Cbitoii aqnamosus, L. W. Indies /«•*.**• 

20,. N. Australia ...... 

OuKooulaxis, L. Britain ^ 

ti\ ^ (Cbi^on0ffift) iksdaius, Quoy. J. Pl^Uppinsa .... 


SSSI 
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PLATE XII. 


Selicida:, ^ 

1. Helix {Acavua) hfiemastoma, L. f . Ceylon 289 

2. \Pt>lygyreC\ polygyrata, Bom. J. Brazil 289 

3. \CarocoUa) lapicida, L. Britain 289 

4. {Anastoma) glcbulo^a, Lam. Brazil 289 

0. liirsuta, Sby. XT. StuUs 289 

0. \Streptaxis)^ contusa, Fer. Brazil 289 

7. — {Sagda) epistylium, Mull. Jamaica 289 

8. {Kelicdla) cellaria, Miill. Britain 289 

. 9. \&tempu^ Miill. Malabar 290 

10. Bnlimus oblongus, Miill. ^ Guiana 291 

11, 12. decoUatus, L. S. Europe. 291 

13. IPartula) faba, Martin. TaMli 291 

14. {Ziia) lubricufl, Miill. Britain 292 

1-3. (Azeca) tridens, Pultency. Britain 292 

16. Pupa uva, L. sp. Guadaloupo 292 

17. Venctzii, Charp. Tliocone, Essex 293 

18. Megaspira clatior, Spix sp. J Bitizil 294 

19. Clausilia plicatula, l)rap. Kent. 294 

20. Cylindrelia cylindrus, Clicm. sp. §. Jamaica 293 

21. Balaaa perv^ersa, L. sp. Britain 292 

22. Achatina vaiiegata, Fab. Col. J. W. Africa 292 

23. Succinea putris, L. Britain 290 

24. (Oinalongx) unguis, Orb. Paraguay 291 


Ziinaeida. 

25. ijimax maximus, L Britain 

26. Testacella baliotoides, F4r. -f- Britain 

27. Parmacella {Cryptella) calyculata, Sby. ( anaries . 

28. Vitrina Drapamaldi. Cuy. Britain 

29. ■■ ■ ■ (J)audebardia) brevipos, Drap. . Austria 

Limncsidix, 

30. limnssa stagnalis, L. sp. Britain 

81. {Amphipeplea) glutinosa, Miill. Britain . . . 

82. Physa fontinali^ Mont. sp. Britain 

83. Anoylus fluviatilis, Lister sp. Britain 

84. Planorbis comeus, L. sp. Britain 


Auricultda. 

35. Auricula Judu3, L. India 304 

36. — — > scarabu)U8, Gym. sp. Ceylon 804 

37. — (OonovulM) coffoa, L. W. Indies 804 

8 ^ . ... — ^lexidj denticulata, Mont. sp. Britain 805 

, Oarychium minimum, Drap. sp. .J. Britain 805 

Cfgclcttmida, 

44b Cyriostoma riegans, Miill. Britain. 806 

4t«X'\clophoru8 involvulus, MiUl. sp. f. India 806 

<49, Puf^ bi-oanilioulata, Sby. K. Australia 809 

4$v Helicma Brownii, Gray. Jamaica. SIO 

44. Arioula fuBca, Walker, sp. 4. Britain 310 


295 

298 

297 

290 

290 


300 

301 
301 
802 
30 ^ 4 . 
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PLATE XIXL 

Tho real size of each species is indicated hy the accompanying lino. 
Doridula. 

Page 

1. Doris Johnstoni, A. and H. Brit, (low water) 328 

2. Groniodoris nodosti, Mont. sp. Brit 330 

3. Triopa clavigcr, Miill. sp. Brit 330 

4. JEginis pnnctilucona, D’Orh. Brit 330 

6. Polycera quadrilineata, Miill. sp. Eui’opo. (Laminarian zone) 330 

6. Idalia aspersa, A. and H. Korthumhcrland 331 

Tntoniada;. 

7. Tritonia pleheia, Jolmst. Brit. (Coralline zone) 332 

8. Scyllaaa pelagica, L. Devon (pelagic) 333 

9. Tethys flmhriata, L. Medit. (pelagic) 333 

10. Dendronotns arhorescons, Miill. sp. Brit 334 

11. Doto ooronata, Gm. sp. Brit 334 

12. Lomanotus marmoratus, A. and H. Devonshire coast 334 

JEolidida^ 

13. ^olis coronata, Forhes. Brit. (Laminaiian zone) 336 

1 L Glaucus Atlanticus, Bl. Gulf-weed banks 336 

15. Embletonia pulchia, A. and II. N. Brit 336 

16. Proctonotus mucronifems, A. and H. Dublin Bay 337 

17. Hennsea bifida, Mont. Brit. Lit. — Laminarian zono 338 

18. Aldoria modesta, Loven. Brit. Salt-marshes 338 

^It/siada, 

19. Elysia viridis, Mont. sp. Brit. 339 

20. Acteonia oorrugata (head), A. and H. Falmouth . • . • • 

21. Oenia Cocksii, A. and H. Falmouth 800 

22. limapontia nigra, Oohnst. Brit. 840 







£X^LA5ATI0ir OF TUB FLAXES. 4^3 

PLATE XIV. 

• Opisiho-hranehiata, Pa^ 

1. Tomatella toxnatilis, L. Bzit 3^3. 

2. Cylindrites aoutus, Sby. Bath Oolite, Brit. 313 

3. Acteonella Benauriana, D’Orh. L. Chalk, France 314 

4. Ciniilia avellana, Brongn. U. Greensand, Brit. ' 814 

5. Tornatina Yoluta, Q,uoy sp. -I* I. Guam, Australia 315 

6. Bulla ampulla, L. India 316 

7. nauoum, L J. Philippines 316 

8. Lintem viridis. Bang. Pitcairn lA 316 

9. Acera buUat^ Miill. Brit 316 

10. Gylichna cylindracea, Mont. Brit 317 

11. Aplustrum a;plustre, L. sp. Mauritius 318 

12. S^hander lignarius, L. sp. Brit 81H 

18. Philme aperta, L. sp. Brit 318 

14. Aplysia depilans (hybrida, Sby.). Brit. 320 

15. Dolabella scapula, Martyn, sp. Mauritius 821 

16. Lobiger Philippii, Krohn. &cily 322 

17. Pleurobranchus membranaceus, Mont. >. Brit 322 

18. Umbrella umbellata, DiLlw. Maiuutius 328 

* NiicUobranchiata. 

19. Caiinaria cymbium, L. Medit 343 

20. Cardiapoda placenta, E. and S. Atlantic 348 

21. Atlanta Peronii, Les. 22, operc. 23, f^. S. Atlantic 344 

24. Os^gyrus Eeraudrenii, Bang. 25, operc. 8. AUantio 344 

26. BeUerophina minuta, Sby. Gault, JBrit 345 

27. Bellerophon bi'Carinatus, L5v. Carb. Limestone, Torunay 344 

28. • expansus, Sby. J. U. Silurian, Brit 345 

29. Poroellia Puzosi, L4v. Carb. Limestone, Belgium 844 

30. CyrtoUtes omatus, Conrad (cast) L Silurian, U. States 345 

31. Ecculiomphalus Bucklandi, Portl. Silurian, Tyrone . . . 345 

Fieropoda, 

82. Hyalea tridentata, Gmel. Atlantic—Medit 348 

33. deodora pyramidata, L. Atlantic 849 

34. Creseis aciculata. Bang. Atlantic 349 

35. Cuvieria columnella, l^ng. S. Atlantic . . 349 

36. VagineUa depressa, Basterot. Miocene, Bordeaux 349 

87. Eurybia Gaudichaudi, Soulwet S. Pacific (Huxley) ...... 850 

3S. Psyche globulosa, Ban^ Newfoundland 351 

39. Oymbulm i>robo8cidea, Peron. Medit. 351 

40. Tledemannia Neapolitana, Chiaie. Medit 851 

41. Umacina antarctica y. Hooker^ S. Polar Seas, 63® — 46® , , 851 

42. Spirialis bulimoides, D'Orb. sp. Atlantic 851 

43. Cheletropis Huxleyi, Forbes. S. E. Australia. 852 

44. MacgilliYraia peladga, Forbes, o. Byron, E. Australia. , 852 

45. Clio borealis, Brug. Arctic Seas 353 

46. Spongio-branchsBa australis, D*Orb. ^ S. Atlantio, In- 

land Ids 854 

47- Pneumodeimon Tiolaccum, D*Orb. S. Atlanrio 853 

48* Txiahooydlus Dumorilii, Each. Stm^ Sea 854 

A Pelagia alba, Q. and G. Amboina. . . . . i , • 854 

9^ Cymodooea diaphana, B’Orb.' Atlantio* 854 

/ /.2 
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HAXtlTAL OF XHS KOLLT7SCA. 


PLATE XV. 

AU^ exoapt those marked *, are views. 

T^reh'atulida, 

Pa«e 

1. Terabratula maxillata, Shy. Bath Oolite, England 868 

2. ^ diphya, F. Col. 4* Alpenkalk, Tyrol 363 

8. Terehratulina caput-serpentis, L. Norway — ^Medit. 364 

4. Waldheimia australis, Quoy. Port Jackson 364 

5. impressa, Buch. Oxford day, England 366 

6. Lyra Meadi, Cumb. 1816. J. U. Oroensand, England .... 86 

7. Terebratella Magellanica, Chemn. f . Cape Horn 366 

8. Trigonosemus Palissii, Woodw. Chalk, Belgium 366 

9. Megerlia truncata, Lam. §. Medit / 867 

10. Argiope decoUata, Chemn. 3. Medit. 368 

11. Thecidium radians, Brongn. Chalk, Belgium 369 

12. ♦ hieroglyphicum, Defr. (interior). Chalk, Belgium 870 

13. Stringocephalus Burtini, Defr. var. 4- Devonian, Europe . , 371 

Spiriferidtc, 

14. Spiiifera Walcotti, Shy. J. Lias, Bath 872 

16. Cyrtia exporrecta, Wahl. U. Siluiiun, Europe 372 

16. Athyris lamellosa, L6v. 4* Carb. limes. N. Amer. — Europe 373 

17. Uncitea gryphufl, Schl. J. Devonian, Belgium,. 374 

RhynchoneUidae, 

18. *Ehynchonella acuta, Shy. §. Lias, Europe 376 

19 . y -... furcillata, Buch. lias, Europe 376 

20. — spinosa, Schl. f . Inf. Oolite, Europe 376 

21. Atrypa reticularis, L. sp. J. Sil-Devon, N. Amer. — Europe 378 

22. Pentamerus Knightii, Shy. D. Silurian 377 

Orthidco, 

23. Orthis rustica, J. Shy. f . V. Silurian, Europe 380 

24. *Strophomena rhomboidalis, Wahl. |. U. Silurian, N. Amer. 

— ^Europe 380 

26. Lcpteena liassina, Bouch. I-. Lias, Europe 381 

26* Calceola sandalina, Lam. 4* I^evonian, Europe 883 

Ft'odmtidoi. 

27. Productus honidus, J. Sby. J. Magn. limestone, Europe. . 384 

28. * — probosddeus, Vem. J. Carb. limestone, Belgium 384 

29. Chonetes striatella, Dalm. tJ. Silurian, Europe 3^ 

Craniada. 

Crania Ignabeigensis, Eetz. Chalk, Sweden 886 

JDiseinid<B, 

3f. I^Moina lamellosa, Brod. 4* M6 


32.^ lin^iila anatina, Lam. 4* ^Philippines 









BXPIAiriXlOK OP IH£ PLAXJBO. 
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HJLTB XVI. 

Oitreida, 

Page 

1. (Mroa dilaviana, Ghuelin. Chalk-marl, Brit. 407 

2. — {Exo^yra) conica, Sby. i§. U. GreenBand, Wilta . . 408 

3. Anomia Adueus, Gray. }. Kurachee, Scmde 408 

4. Flacunopda macroschisma, Desh. California 409 

' 5* Placnna sella, Gm. sp. China ; 409 

6. — ■ placenta, L. (young). N. Australia 410 

7. Carolia placunoides, Cantr. (hinge). Tertiary, Egypt 410 

8. Feoten plica, L« China 412 

9. (JTemi’-pecten) Forbesianus, Ad. f. SoolooSea, 14 fins. 412 

10. (ifmMiVM) pusio, Pen. f. Brit *412 

11. lima squamosa, Bam. China 412 

12. (Plagioatwna) cardiiformis, Sby. Bath Oolite, Brit »12 

X3. (ZtVMa^MZd) sub-auriculata, Mont. Brit 413 

14 . {Ztnuta) strigilata, Brocchi, sp. Pliocene, Italy 413 

15. Spondylus piinceps, Gmel. SoolooSea 413 

16. {Pedum) spondyloides, Gmel. Bed Sea 414 

17.. Flicatula mistata, Lam. W. ladies 414 


AvicuUda, 

18. Avicula hirundo, L. h Medit 415 

19. {Mcleagriiia) margaritifera, L. sp. J. Ceylon 410 

20. — {Mdllewi) vulgaris, Lam. ■}, China 416 

21. {Vulsella) lingulata, Lam. Bed Sea 416 

22. Posidonomya Becheri, Bronn. Carb. Hesse, Brit 417 

23. Pinna squamosa, Lam. Medit 410 

24. Crenatula viridis, Lam. Chinese Seas • • • 418 


«,a* adductor impressionB. 
pt pedal musdes. 
y, Buspenson of the gills. 

5, hyssal foramen or notoli. 



69B lUNUu w zms kouvm^ 

PLATE XVn. 

* The fig^ee marked are left TalTe 0 '(mterior 8 ). 

Aviculide^ 

Page 

1. Gervillia anceps, Desh. Neocoxnian, Brit 418 

2. Pema ephippium, L. W. Indies 418 

3. Inoceramns sulcatus, Park. Gault, Brit •. 412 

4. Mytilus smaragdinus, Chemn. India 420 

0 . Modiola tulipa, Lani. Brit, 421 

C. pclagica, Forbes. S. Atlantic 422 

7. ^ lithophaga, L. J. Medit 422 

8. Crenella discors, L. Brit ^ 422 

9. Dreissena polymorpha, Pallas. Brit 422 

Arcadat. 

10. Area granosa, L. Australia 424 

11. pexata, Say. S. Carolina 424 

12. — — {Bysso^arca) Noffi, L. J. * Medit. 424 

13 . - ■ - zebra, Sw. Australia 424 

14. Gucullssa concamerata. Martini. India 42d 

10. Macrodon Hirsonensis, D’ Arch. sp. Bath Oolite, Brit . . 420 

16. *Pectuncu]u8 pectiniformis, Lam. |. India i20 

17. *Limopsi8 aurita, Broc. sp. Crag, Suffolk 426 

18. Nucula Cobboldiffi, Sby. A. Crag, Norwich 426 

19. *Nucnlina miliaria, Desh. ^ Eocene, Paris 427 

20. *L6da candata, Donov. Brit 427 

21. ♦ {Toldia) myalis, Couthouy .§. Crag, Norwich 428 

^2.*Solen6lla Norrisii, G. Sby. Valparaiso 428 

23. omata, G. Sby. sp. ^ Miocene, Patagonia 428 

Trigoniada, 

24. *Trigonia costata, Park. Oolite, Brit 430 

25. Myophoria deenssata, Munst qp. Trias, Tyrol 431 


26. y6rti(M>rdia caidufo^^ Crag, Suffolk 472 








JtXmKATION OF TfiK TLAXm. $37 

PLATE xvm. 

♦ The figures marked ai*o ^eft valves. 

Unionida, 

1. T3mo liitoralis, Drap. J. Auvergne 433 

2. — {Momcondijlaa) Paraguayanus, D’Orb. J. S. America 434 

3. Gastalia ambigua, I^am. -L P. Amazon : 434 

4. Hyria syrmatophora, Gronov. J. S. Amcricaf 434 

fi.*IridixLa exotica, Lam. AlMca, II. Kile 435 

6. Mycetopus soleniformis, D'Orb. S. America, R. Parana 435 

7. ^theria semilunata, Lam. Senegal 435 

• 

Chamida. 

8. Chama macrophylla, Cbcmn. Antilles 437 

9. IcftvaUc 437 

10. Biceras arietinum, Lam. Coral Oolite, Franco 439 

11. left valve,, 439 

12. — {jRequienia) Lonsdalii, J. Sby. J. Noocomian, Spain 

—Brit 489 

Hippuritida, 

13. Caprotina stiiata, D'Orb. U. Greensand, France 451 

14. left valve 451 

15. Tridacna squamosa, Chem. Bombay 452 

16. Hippopus maculatus, Lam. N. Australia 458 

Cardiada (part). 

1^. lithocardium aviculare, Lam. Eocene, Paris 454 

Cpprinidee (port). 

18. Oardilia semi-sulcata, Lam. Amboina 469 

19 *ll6galodon oucoUatns, J. Sby. DeTonian» Eifiri *469 

t OlM aniiiiri ol ATyn'a bas two slpli^ 



538 


UVXVAL or XHS ItO&LirSCA, 


PLATE XIX; 

The figures marked are lefi Tulvet. 

Ciiydiada. 

Page 

1. Cardium costatum, L. -J. China 4a3 

2. — lyratum, G. Shy. -J. Mudagascar 463 

3. hemicardium, L. ij. China 454 

4. * {Adacna) edentulum, Pallas. J. Caspian 454 

6. Conocardium Hibemicum, Shy. Carb. limestone, Kildare 455 

Zncimdte. 

C.*Luoina Fennsylvanica, L. W. Indies 45G 

7. {Ct'i/ptodon) fiexuosa, Mont. Brit 456 

8. Corbis elegans, Desli. J. Cliina * 457 

9. Diplodonta lupinus, Broc. sp. Miocene, Turin 458 

10. Ungolina oblonga, Baud. §. W. Africa 456 

11. Kellia Laperousii, Besh. California 469 

12. (jFbrtwM) rubra, Mont. Brit 469 

13. Montacuta substriata, Mont. 3. Brit 460 

14. Lepton squamosum, Mont. Brit 460 

15. Galeomma Turtoni, Sby. Brit 461 

lO.^Cyamium antarcticum, Phil f . Falkland Ids 458 

Cycladida, 

17. Cyclas cornea, L. H. Thornes 461 

18 . I ■ — (Fiiidium) amnica, Milll. J|. It. Thames 462 

19. Cyrenoides Bupontii, Joan. 1 463 

20. Cyrena cyprinoides, Quoy. Ceylon 462 

21. {Corbiciila) consobrina, Caillaud. Alexandrian Canal 462 

Cyprinidm* 

22. Cyprina Islandico, L. N. Brit 461 

23. Cardinia Listeri, Shy. sp. |. Lias, Cheltenham 470 

24. Opis lunulata, Miller sp. Inf. Oolite, Bridport 470 

25* Hyoconcha crassa, Sby. J. Inf. Oolite, Dundry * 471 







IXniAJrATIOK 01* XHB HATES. &89 


PLATE XX. 

(All tho interiors are right ralTei.) 

Cyprinidne. 

1. Astartd tuloata, Da Oosta. Brit. 464 

2. Circe oormgata, Chem. ^ Bed Sea 464 

3. Isocardia oor. L. Brit 466 

4. Cypricardia obesai Beeve. India 467 

6. Cardita oalycnlaitl, L. S. AMca 471 

6. ajar, Adans. W. Africa 472 

Venerida, 

7. Yenos paphia, L. W. Indies 473 

8, Cytherea dione, L. W. Indies 474 

9, I — {^Meroe) picta, Schnm. §. China 474 

10. ■■■■ ■ {Trigwa) triple, L. W. Africa 474 

XI, ifiraUloupia) irregidaris, Baster. }. Miocene, Bor- 
deaux .474 

12. Artemis exoleta, L. Brit. 474 

13. Lncinopsis nndata, Pennant sp. Brit 476 

14. Tapes pnUastra, Wood. }. Brit. 476 

16. Yenempis exotica, Lam. N. Australia 476 

16. Pekioola lithophaga, Betz. Medit 476 

17. pholadiforxms, Lam. }. New York 476 

18. Glanoomya ChinensiB, Gray. China 477 


19, Capsnk rngosa, Lam. sp. N. Australia 


481 
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PLATE XXI. 

(All the interiora are riffht valves.) 
Maeirida, 

1. Mactra stultoruni) L. f . Brit. 

2. Ghiathodon cuneatus, Kew Orleana 

8. Lutraria oblonga, Gmel. Brit 


4. Orassatella pondcrosa, Gmel. sp. Australia 466 

TeUinidte. 

d. Tellina liugua-fclis, L. 4. Antilles ^ 480 

6. camaria, L. Antilles 480 

7. planissima, Anion. J. India. (T. rosea, Shy.) 480 

6. Gastrana fragilis, L. |. Galway 481 

0. Psammohia Ferroensis, Chexnn. Brit. 482 

10. squamosa, Lam. Borneo * 482 

11. Semele reticulata, Chemn. Antilles 483 

12. ■■■■■. —; ■ » (Omtn^ia) lamellosa, G. Shy. Peru 483 

13 . (Syndosmya) alba, Wood. Brit < 483 

14. Scrobiculaiia piperata, Gm. sp. Brit 484 

1^. Hesodesma glabratum, Lam. Ceylon 484 

15 . {Donaeilla) Chilensis, D’Orb. J. Peru 484 

17 , {Anapa) Smithii, Gray. Tasmania 485 

18. Ervilia nitens, Mont. Antilles 486 

10. Donax denticulatus, L. Antillos * 485 

20. Brasilicnsis, Lam. Antilles 486 

21. Gfilatea reclusa, Bom sp. K. Nile 486 

f 

22. Tanoredia eztensa, Lyoett. Oolite, Brit. 457 


Fige 

. 477 
.’478 
. 470 






SjP, Woodtmnl 


jWUwryfc 



explanation op the platrs. 
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PLATE XXI r. 

Tlie figures muiked aie Uft valves (intenors). 

J. SAnguinolaria liWdu, Lam. J. N. /vustralia. 483 

2. diphoa, Chemii. J. India 483 

3. orbiculatA, Wood. Penang 483 

• Solenida. 

4. Solon ailiqua, L. Brit 48^ 

6. Cnltellus lacteus, Spengl. -J. Ti*anquebar, 487 

6. {Cerati-solm) legumen, L. §. Brit 488 

7. - . . - — {Jlachmra) politus, Wood. J. India 488 

8. Solecnrtus strigilatus, L. J. W. Africa 488 

9. CarLbfflus, Lam. §. U. States ^ 488 

10. {Novaeulina) Clangeticus, Bens. Calcutta 489 

11. Thetis hyalina, Sby. sp. f. China 491 

12. Panopssa Americana, Conrad. Miocene, Maryland .... 492 

13. *Saxicaya rugosa, L. j. Brit.— Kamtschatka 601 

14. Glyoimeris siliqna, Chemn. J. Arctic America,. 499 

Anatinida. 

16.*Fholadomya Candida, Sby. J. W. Indies 496 

16. Goniomya literata, Sby. J. Oolite, Brit 497 

If. Rolemya togata, Poli sp. ^ Mcdit 429 
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PLATE XXIII. 

* The interiors marked ai*e Ufi valves. 

Myaeid(B. 

Pime 

tnmcata, L. J. Brit 489 

2. Corbula sulcata, Lam. W. Africa 490 

3. [Foiamxmya) labiata, Maton sp. Buenos Ayres 490 

4 {Sphenia) Bingbami, Turt. Brit 490 

5. Neaera cuspidata, OUvi. Brit 491 

6. AnatineUa Candida, Chemn. A. Ceylon 479 

Anatinidcr, 

7. Anatina subrostrata, lam. jf. India 495 

8. Cocblodesma praetenue, Mont. Brit 495 

9. Thracia pubescens, Pult. J. Brit , 496 

10. *Lyonsia Norvegica, Chemn. sp. J. Brit 498 

11. Pandora rostrata, Lam. }, Guernsey 499 

12. Myodora brevis, Stutch. New South Wales 499 

13. Myochama anomioides, Stutch. New South Wales 499 

14. Chamostrea albida, Lam. sp. New South Wales 500 

Gastrockignida. 

15. Gastrochsena modiolina, Lam. Galway 501 

15a. sp, siphonal orifices, in TJ. Greensand, Haldon, 

Devonshire 501 

16. mumia, Spengl. India 501 

17. Clavagella bacillaris, Desh. J. Pliocene, Sicily 502 

18. Aspergillum vaginiferum, Lam. Bed Sea 543 

J*holadida. 

19. Pholas Baheri, Desh. India 504 

20. {Fholadidea) papyracea, Solr. }. Brit 505 

21. (ifor^stta) striata, L. W. Indies 505 

22 (Parapholat) bisuloata, Conrad 506 

23. Xyloph^ dorsalis, Turt. Brit. 506 

24, 25. Teredina personata, Lam. London Clay, Bognor 507 

25a. siphonal orifice 

26. *Teredo Norvegioa, SpengL Brit 506 

27. siphonal end of the tube, broken to show 

septa 506 

28 . palmnlata, Tort, (styles). Brit 507 


vunm AMD oo..paniTEBs,oiTy boax>, Loirnov. 
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CLASS L--OEPHALOPODA. 

ObDSB I.-*DlB&AirOHUTA. 

Family ni.— TEUTHiDiB. 

Phylloteuthis, Meek and Hayden. 

jfype, P. subovatus. Cretaceous. Nebraska. 

Fen corneous, thin, subovate, slightly concaye beloWi and 
convex above. From behind the mid- 
dle it narrows towards the front, the 
outline of the lateral margins being 
convex, while the posterior end is more 
or less obtusely angular. Apparently 
related to Behteuilm and Teud&pm. 

(See p. 168.) 

Family IV. — ^BELEMNiTro-ff;.* 

The Shell of Belemnitea consists 
fundamentally of : — 

1. A hollow cone, the •phragmoeone^ 

S'ig* 1> Pi "with a thin shelly wall, 
termed the conotheca, o, and which is 
divided by transverse septa, concave 
above and convex below, into cham- 1 
bers or loculi ; the septa are perforated 3 
near the ventral margin by a stphuncle. f 

2. A guard or rostrum, g, more or p 
loss extensively enveloping the apical 
part of the phragmocone. “ The 
phragmocone is not a chambered 
body made to fit into a conical hollow 
previously formed in the rostrum, 
as some have conjectured, but both 
rostrum and cone grew together ; the 
former was formed on the exterior of 
a secretive surface, and the latter on 
ihemtmoT ofanolher secretive sur- 
foce.” (Phillips.) 

The rostrum is composed of oalca- Fig. i. 
reous matter arranged in fibres per- 
pendicularly to the planes of the laminee of growth* Pro- 

• See p. ITS. 

b2 
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Ventral asaect. 



MANUAL OF THE MOLLUSCA. 


fesfior Owen desoribes the dbreS) in speoimens from Christian 
Malford, as of a trihedral prismatic form, and T^Wtii of an inch 
in diameter. These fibres are disposed concentrically around 
an axis, a, the so-called apical line, which extends from the 
extremity of the phragmocone to that of the rostrum. Indica- 
tions of a thin capsule or formative membrane appear in some 
Belemnites investing the guard; in those of the Oxford clay 
it is represented by a granular incrustation; in some liassic 
species it appears in delicate plaits, like ridges or furrows ; in 
some specimens of Belemnitella mucronata from the upper chalk 
of Antrim, it is in the form of a very thin nacreous layer. 

3. A pro-oatracuTrif or anterior shell, which is a dorsal exteii- 
sion of the conotheca beyond the end where the guard disappears, 
rho surface of the cono theca is marked by linos of growth, 
and, according to Yoltz, it may bo described in four principal 
regions radiating from the apex : one dorsal, Fig. 2, a, with 



Fif?.2. Fig. 3. Fig. 4. 

loop lines of growth advancing forward; two lateral, b, separated 
from the dorsal by a continuous straight or nearly straight line, 
and covered with very obliquely arcied striae in a hyperbolic 
form, in part nearly parallel to the dorso-lateral boundary line, 
and in part refiexed, so as to form lines in retiring curves across 
the ventral portion nearly parallel to the edges of the septa. 

4 
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There were at least three kinds of pro-ostraciini in the 
family Belemnitidce, 

A. In many Belemnites |;he extension of the conotheca seems 
to run out in one simple broad plate, Fig. 3, as in B, hoBtatne 
from Solenhofen. 

B. In Btlemnitea BuzosianuSy D’Orbigny, the pro-ostracum is 
very thin, and apparently horny or imperfectly calcified in the 
dorsal region, supported laterally by two long, narrow, parallel, 
calcareous plates. Fig. 4, as in /i. Puzoaianm from the Oxford 
clay. Professor Huxley considers this difference between the 
pro-ostraca of generic importance. 

0. The third kind of pro-ostracum is exhibited by Orthocera 
elongatay De la Beche, the type of the genus Xiphoteuthis, 
Huxley ; it is calcareous, and is composed of concentric lamollse, 
each of which consists of fibres disposed perpendicularly to the 
plane of the lamella ; the phragmocone is very long and narrow, 
and the guard cylindroidal. 

Professor Huxley suspects that a thoroughly well-preserved 
specimen of Belemnoteuihis will some day demonstrate the exist- 
ence of a fourth kind of pro-ostracum among the Belemnitidce, 

The genera in the family are : — 1, Belemnites ; 2, Belemnitella ; 

Xiphoteuthia ; 4, Belemnoteuthia ; 5, Pleaioteuthia ; 6, Celoe^io; 

7, Beloptera; 8, Belemnoaia; 9, Conoteuthia; and ? Helicerua. 

‘‘The A anthoteuthea of Munster, so far as they are known 
only by hooks and impressions of soft parts, may have been 
either Belemnitea* or Belemnotmthisy or Plesioteuthea, or may have 
belonged to the genus CeloenoP (Huxley.) 

The genus Belopeltia, Voltz, was founded on the pro-ostraca 
of Belemniteay species of which were unknown. 

The genus Actinocamaxy Miller, was founded on the guard 
of Belemnitea and Belemnitellay the upper parts of which had 
decayed, and thus presented no alveolar cavity. 

Oeder II.— Teteabranchiata. 

Family I. — ^Natjtilid^ 

(including Family II.— ORTHoc®RATiDiE). 

J)IVISI0N a.— A ir-cdhambers cokejstsd to one part of the 

SSEItL^ 

Asoooeras, Barrande, 184fi.^ 

Etymology y aakoa, a leathern bottle, and ceraa. 

• At p. 186 Mr. Woodward refers to M. Barrande^ second volume of the Oep3ialo» 
pods of Bohemia.** The Aacoras, Gloitoceraa, and ApfaeBtgmiUa aro here described* 
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Fiff. 6. 

Diagram of Ascocercu 
(after Barrande). 


Tyjjc, A. BoHeioioum, Barr., Fig. 6. 

Shell flask-sliaped, smooth., traiisverfi®ly or 
longitudinally striated, or ornamented with 
annular folds, or plicated. The terminal cham- 
ber (r) occupying the space above the air- 
diambers («), and extending down one side of 
nearly the whole length of the shell in the 
form of a wide and deep cavity, which is 
embraced by the decurrent edges of the in- 
complete septa (four or five in number). This 
cavity also communicates at its base with, a 
small siphuncle which traverses the minute 
apical air-chambers. Aperture of shell simple. 

The wide ventral cavity of Ascoceras is of 
the same nature as the large lateral siphuncle 
of Cameroceras, 

Distribution, 16 species*. Lower — Upper 

Bohemia, Norway, England, 0a» 

nada. 


Glossooeras, Barrande, 1865. 

Etymology, glossa, a tongue, and ceras. 

Type, G. gracile, Barrande. Upper Silurian. Bohemia. 

Shell similar to that of Ascoceras, but the dorgal margin of the 
aperture is extended in thp form of a ligulate projection, sub- 
triangularly rounded at the end, and recurved towards the inte- 
rior of the shell. 

This process gives rise to a distinct lobe on each side of the 
opening, which is analogous to that which exists in Hercoceras, 
Ophidioceras, and in certain species of Fhragmoceras and Gom- 
phoceras. 

Distribution, 2 species. Middle and Upper Silurian. Anti- 
costi; Bohemia. 


Aphbagmites, Barrande, 1865. 

Etymology, a, without phragmos, a partition; and the usual 
termination. 

Type, Ascoceras Buohii, Barrande. 

SMI, similar to th^t of Ascoceras, but the air-chambers are 
deeiduouB. 

DiiirihuHon, 2 species. Upper Silurian. Bohemia. 
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CEPHALOPODA. 


Division h — Aib-ohaaibees ooctjpying the whole oavitv 

OP THE SHELL, 

PiLOOBBAS, Salter, 1869. 

Etymology y pilosy a cap, and ceras, a hom, 

TypCy P. invaginatum, Salter, Fig. 6. 

Shelly broad, conical, sub-cylindiical, or com- 
pressed, and slightly curved. Siphuncle and septa 
combined as a series of conical concave septa, which 
fit into each other sheathwise. 

* Eiatributiony 3 species. Lower Silurian. Scot- 
land. Canada, Fiij,6.Diaffrain 

^ * ot FUoeerui 

UBTHOCEBAS.* (after Salter). 

Sub-genera : — 

1. Goniocebas^ Hall, 1847. 

Etymology y gonioSy an angle. 

Typey G. anoeps. Lower Silurian. United States. 

Shelly having the general form and structure of OrihoceraBy 
flattened with extremely salient angles ; septa sinuous ; section 
of shell, an extended ellipse with projecting angles; siphuncle 
ventral. 

2. Endocebas, Hall, see W. M., ii. p. 192. 

3. Teetooebas, Salter, 1858 {DiploceraSy Salter, 1856). 

Etymology y tretosy pierced. 

TypCy Orthocoras bisiphonatum, Sowerby. Lower Silurian. 
Wales, 

Shell elongated ; septa pierced by a sub-central beaded 
siphuncle, and also by a deep lateral cavity continuous with 
the terminal chamber, and passing down side by ade with 
the siphuncle — ^tho cavity affecting at least seven of the upper- 
most septa, if not the whole. 

OYBTOOEBAS.t 

• Sub-genera : — 

1. Onocebas, see W. M., ii. 193. ** The i^ells of this genus 
and Cyrtoceras pass gradually into each other, but Onoceraa xnay 
be retained for those species which are much inflated in the ante- 
rior half or two-thir^ of the diell length” (Billings) ^ and 
** which have a more or less etrangulated aperture ” (Barrande). 

• See p. 190. t See p. 194. 
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2. Otbtooebika,* Billings, 1865. 

Type^ 0. typica, Billings. 

Bhdl haying the genei^ characters of Cyrtoceras, but difibra 
'in the short, thick form, and in the large siphuncle on the 
<hr$al side. 

DistriJmtion, 2 species. Silurian. Canada. 

3. Streptoceras, Billings, 1866. 

Etymology i streptos^ curved, and cero^. 

Shell having the form of Onocerae^ but with a trilobed aperture 
like Fhragmoceras, 

Distribution^ 2 species. Middle Silurian. Canada. 

Lituites, Breynius.t 

Type^ L. lituus, Hisinger. 

Shell discoidal, whorls (2 — 5) close or separate ; last chamber 
produced in a straight, or nearly straight line, sometimes 
slightly curved, in a direction contrary to that of the spire ; 
lateral margins of the aperture extended and curved towards 
the interior of the shell ; the aperture contracted thus presents 
two distinct orifices, the smaller corresponding to the convex or 
ventral side, the larger to the concave or dorsal side of the shell. 

X. lituus is the only species in which the aperture has been 
observed. 28 species from the Middle and tipper ? Silurian 
rooks of Europe and North America, belong here or to allied 
genera. 

Sub-genus : — Ophidioceras, Bari’ande, 1867. 

Synonym^ Ophioceras, Barrande, 1866. 

Etymology, ophiodes, shaped like a serpent, and ceras. 

Type, 0. Nakholmensis, Kjerulf [Lituites), 

Shdl with the produced portion very short or wanting. 

The shells of the Bohemian species are keeled on the convex 
ride. 

Distribution^ 7 species. Middle Silurian ; Norway (1). Upper 
Silurian, Bohemia (6). 


s, Barrande, 1867. 

Shdl as in Lituites, but with a simple aperture. No species^ 
have been yet observed. 

Sub-gmius:— Disoooeras, Barrande, 1867. 

Mymohgy^ didoos', a quoit, and ceras. 

D. antiquissimus, Kchwald {Lituiies). 

* See p. 194. t See p. 189. 
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Shell with the produced .portion very short or wanting. 

This sub-genus bears the same relation to Lituunculua (the 
existence of which is supposed) that OpJiidioceraa does to 
Lituitea, 

Diatributiont 3 species. Middle Silurian. Russia, Germany, 
Norway. 

Heucoceras, Barrande,' 1867. 

Etymology ^ erkoa^ a wall, and ceraa. 

Type, H. mirum, Bar. Middle Silurian, Bohemia. 

Shell usually involute, as in Nautilua, rarely with separated 
wlu)rls as in Oyroceraa, or with a spire as in Trochoceraa, Body^ 
chamber with a diaphragm perpendicular to the axis of the shell, 
the concavity of which is opposed to that of the last septum. 
This disposition throws the aperture on the convex side of the 
shell, which is deeply excavated. Siphuncle dorsal, cylindrical, 
inflated between the chambers, separated from the shell. 

Nautilua auhtuhe^ulatua, Sandberger, from the Devonian of 
Nassau, may belong to this genus. 


Batiimoceuas, Barrande, 1867. 

Etymology, in allusion to the imbricated arrangement of the 
partitions. 

Type, B. complexum, Barr. (Orthoceras). 

Shell having the general appearance of Orthoceraa, Part of 
the body- chamber occupied by a series of imbricating plates, 
which decrease in horizontal extension from below upwards. 
Siphuncle composed of a series of superimposed funnel-shaped 
tubes, the narrow end directed towards the aperture of the shell. 

Diatrihution, 2 species. Middle Silurian, Bohemia. 


Axjlaooceeas, Hauer, 1860. 


Etymology, aulax, a furrow, and c&i'aa. 
Type, A. sulcatum, Hauer, Fig. 7. 

Shell straight, like Orthoceraa ; corrugated, 
with two deep lateral furrows; siphon simple, 
very small, marginal and dorsal, situated 
between the longitudinal sulci. The test 
tncreases rapidly in thickness towards the 
apex of the ^ell. 

The genus is a transition form between 
the Nautilidce and the Bdemnitidoe, 
Diatrihution^ 4 speoies. Upper Trias, 
Austria. 



Ffg. 7. l^rsnsveiM 
tion AtAaeoctrtta 
ectfum. 
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[Family GoiOATiDiE. Barrande.] 

Bhell involute or straight; septa concave in their median 
section ; sutures usually -with angular lobes ; septal tubes coni- 
cal, more or less prolonged, but always toected backwards. 
Siphuncle cylindrical, of small diameter, always marginal; 
siphonal investment not persistent ; convexo-ventral margin of 
the aperture sloped, lines of growth and ornamentation of the 
shell with a corresponding sinuosity. 

The genera enumerated in this family are GoniaiiteSt Clymenia, 
and Bactrites, Dr. Woodward includes the Ooniatites and the 
Baciritea (pp. 196, 197) with the Ammonitidee and the Cly- 
menia with the Nautilidee (p. 190). 

Family m. — ^AiiMoiaTiDiE. 

Shell various ; septa convex in their median section ; sutures 
always lobed, ramified, or denticulated ; septal tube cylindrical 
and always directed forwards. Siphuncle cylindroid of small 
diameter, always marginal ; siphonal investment more or less 
solid and persistent. Convexo-ventral ? margin of the aperture 
more or less prolonged, which determines a similar convexity 
in the lines of growth and ornamentation of the test ; there are 
rare specific exceptions. 

Division I. — Sutuees lobed oe denticulated at the base. 

1. Ehabdoceeas (see p. 196). 

2. Baoulina, D’Orbigny, 1850. 

Example, B. Eouyana, D’Orb. Neocomian, France. 

Shell like Baculites, but its lobes and saddles are not foliated, 
there being between these forms a similar distinction to that 
between Ceratites and Ammonites, 

B» acuariuSf Schlotheim, is from the Oxfordian strata of 
Gtunmelshausen in Wurtemberg. 

8. OOOHLOOEEAS, Hauer, 1860. 

&ymology, cocMos, a snail-shelly and eeras, 

Stype, 0. l^heii, Hauer, F^r. 8. 

Shdl pesembling that of Twrilifes, with the sutural Uhen 
mmple, as in Bhahdoceras and Olydonifes, 

. 10 
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Diatrihution, 3 species. Upper Triassio strata of Hallstadt, 
Austria. 



* Fig. 8. Shell and sutural lobes of CoehloMrat JFV«c%«rf. 

4. Choeistoceras, Hauer, 1865. 

TypCf C. Marsliii, Hauer. 

Shell somewliat similar in form to Crioceras, with the lobular 
ornamentation characteristic of Ceratiies, 

Distributiony 4 species. Upper Trias, Austria. 


5. Clydohites, Hauor, 1860. 



Fig. 0. Shell of Clydonites costatus, Hau. Figs. 10a, 10b. Shell and suturallobea of C. 
delphinocephalus, Hau. 

Etyrmlogy, Mudon, the surge, \rith the usual termination.^ 
Exam^ke, Goniatites Eryi, Munst; Ammonites delphmo- 
"oephalus, Hauer. Figs. 9, 10. 

Shell, disooidal; sutures lobed; lobes enbre, not otennlated 
as in Ceratites, , « • 

DisirihutuyUf Upper Triassio strata, Hall^dt and St. Oasi^s 
in the Austrian Alps ; North-western Himalayas ; 21 qpeciei* 
Upper Cretaceous, 2 species described as Ceratites by D’Orbigny. 


HAKUAL Oir mu HOJLLUSCA. 


6. CeBATITES («66 p. 197). 

DmsioE n.— StrniHBS eoliated 

In^uding the genera Ammonites (p. 197), ToxoceraSj Ancylo* 
cercM,* Sca^hites, HeUcocercLB, and Turriliies (p. 200), Hamitea, 
Ptychoceraa, and Baculitea (p. 201), and the following. 

Anisooeeas (see p. 200), Pictet, 1854, 

Etymology ^ aniaoa, .unequal ; and ceroLa, 

Example^ Hamites armatus, Sowerby. 

Shell at first growing in an open helicoid spire, affcerwarcls 
more or less prolonged and reflected; ornamented by trans- 
verse ribs. Sutures of septa divided into 5 lobes and 5 saddles, 
all bipartite ; the lateral saddles are the largest. 

Foaail, 12 species. Gault — ^Upper Green Sand, Europe. Cre- 
taceous, India. 1 species, Jurassic. North-west Himalayas. 

Species of Eeliocerao founded on helicoid portions of shells 
may belong to this genus. 

Hamttliea (see p. 201), D^Orbigny, 1852. 

Example, H. dissimilis, D’Orb. 

Shell conical prolonged, having a portion of the body chamber 
reflected, but not touching the other portion ; section of the 
shell round or laterally compressed; sutures of the septa 
divided into six lobes, and as many saddles. 

HamuUna differs from Hamitea in being only once reflected 
instead of twice, and from Ftychooeraa in having the reflected 
portion of the shell separate from the other, not close together. 

Diatribution, 15 species. Noocomian, Erance. Ootatoor 
group (rss ? Gault), India. 


Peltabioe, Deslongchomps, 1859. 

Pounded on the mandibular armature of tetrabranchiate^ 
eqphalopods 

* Ifiiaj of the fonne o<msid«red to betong to Cfrioeenu have been aeoextaieed 
1^ latter to be only more or leM incomplete indirldnala of apeoiee beloBiitig to 
That Crioeerat must merge into Ancykearm iffpean inevitable. 



GASTEBOPODA. 


Example f P, bilobatum. Upper Lias, Koxinandy. Pig. 11, 
Calcareous plates nearly circular or transyersely oval ; ante- 
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Fig. 11. 

« 

rior border rounded, posterior produced and truncated ; concave 
above and flattened below ; the two faces Lave one-balf smooth 
and the other concentrically striated in an inverse direction 
to each other. 

Foaeily 3 or 4 species. Up. Lias — Oor. Eag. England ; 
Normandy; Wuftemberg. 


CLASS II.-aASTEEOPODA. 

Oeder I. — Prosobranchiata. 

Family II.— MuRiciDiB (see p. 212, &c.). 

The genera included in this family are : — 

Murex, Typhis, Pisania, Trophon, Pasoiolaru, Txjrbi- 
KELLA {Cynodontay Latiniay Lagena), Fusus [Clavellay Chryao^ 
domuay PuaionelUiy Tritonidea), Fulgur, Oominella, Myris- 
TiOA, and Lachesis 

Anachis, H. and A. Adams. 

Type, Columbella scalarina, Sowerby. 

Shell like Columbella ; operculum elongated, unguiform, 
nucleus terminal, having close analogies with Fiaania, 

^ DiatrihuUony 27 species. Tropical America. 

PTYCHATRAOTTrs, Stimpson, 1865. 

Etymdogyy ptychy a fold f airaclu»y a spindlp. 

Type, Fasoiolaria ligata, Mighdfi and Deep ; 

V United States. 
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8hdl fasiform, spirally striated ; aperture with a rather long 
canal ; columella plicated as in Fasciolarta ; operculum like 
that of Chrysodomtts. Lingual dentition, resembles that of tho 
Pwrpuridce, 1*1*1. Bhachidian tooth, deeply arched, with 
three denticles ; lateral teeth versatile, elongated, simple, hook- 
shaped, base swollen. 

Etjccjinopsis, Jeffreys, 1859. 

Etymology, having the aspect of Buccinum. 

Synonym, Liomosus, Stimpson, 1865. 

Type, Buccinum Dalei, J. Sowcrbj'-, Britain. 

Shell oval, spirally striated; opidorniis filmy; spire short, 
obtuse ; outer lip smooth within ; canal short and open ; oper- 
culum triangular; nucleus placed on the inner base of the 
operture. 

The lingual dentition makes an approach to Mangelia, and 
consists of a single plain and slightly curved footh on each side 
of a thin non-denticulated ];)late. 

The egg cases of Buccinopsis are separate. 

Distribution, 3 species. German Ocean, North Atlantic, Spitz- 
bergen, Behring’s Straits. 

Fossil. B. Dalei occurs in tho Bed, Antwerp, and Coralline 
Crags. England, Belgium. 

Cheletropis is the fry of species belonging to the Muricidee, 

Adamsia, Bunker, resembles a sculptured Cominella without 
the sutural construction of the whorls. 2 species. Australia. 

Family III.— Buccinidje.^ 

The enumerated genera are : — 

Bttocintjm, Pseudoliva, Bulua, Eetjena, Pnos, Nassa 
{CyUene, Northia, Cyclonassa), Coltjmbella, Truncaeia, and 
Teeebra (Myurella), SuBTJLA (Euryta). 

, A. Adams and Beevo, 1848. 

Synonym, Buccinopsis, Doshayes. 

Type, T. filosa (Buccinum). Adams and Beeve. China. 

SMI oval, oblong; spire elongated; apex acute, often chan- 
nelled at the suture ; aperture oblong, dilated in front, angu- 
laied, sometimes with a small canal behind ; outer lip simple or 
bordered; oolumella concave, abruptly truncated, and shorter 
than the right lip. 


See p. 818, fte. 



eASTE&OPODA. 


. Species of this genus axe Bi^numd with a tnincatod cohix 
mella. 

DUtnbuUont 6 species, China, Central Ameria, Yigo Bay. 

Fmilt S species. Eocene. Paris basin. 

[Familt PtmpuErDAs] 

Is composed of the following genera : — 

PUBPTOA, including Monoceros (of sectional value)* and the 
sub-genera : — 

ConcIwlepaSy Cuma^ Bapana (see p.* 217, under Pyrula), 
Pinaxia, Adams: 

lopaSf H. and A. Adams, 1853. Shell bucciniform, with a 
small canal in the posterior angle of the aperture. Fossil, 
3 species. Eocene. Paris. 

Vitularia, Swainson, 1840. V. salebrosa. South and Central 
America. Shell with irregular varices ; operculum as in Purpura, 

Nitidella, Swainson. Shell as Cylindra; spire sometimes 
decollated; lip continuous or crenated; operculum elongate; 
nucleus lateral. 

Eiointjla, BLarpa, EHizoancHiLUS {Coralliophila, Adams), 
and Magilxts, with the 

Sub-genus Leptoconchus, Eiippell. 

Shdl similar to that of Magilus; young shell only with an 
' operculum. 

[Family Cassid.®.] 

The genera referred to this family are : — 

Eanella (p, 214), Triton (p. 214), Pyrtjla (p. 217), Cassis 
(p. 224), Onisoia (p. 225), Cassidaria (p. 225),. Doliitm 
{Malta) (p. 226), and 


Nassaria, Pfeiffer. 

Animal analogous with that of Banella, as regards the length 
of the tentacles, position of the eyes, smallness of the head, 
and by the form of the operculum, but is provided with a long 
branchial siphon. 

Bhdl sub-canaculated in front, and deeply notched. 


[Family OLiviLiE] 


Includes Oliva (filivella, Scaphula, Agaronia), Anoillaria 
{Monoptygma, Lea).t 


« Seep. 223. 


t See p. 227. 
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M^AX. OF THE M0LLT780A. 


[Family Yolutidjr] 

ContaioB Columbellina (p. 227), Mitra {Imhricana, CyliruJira, 
SirigiM^ay and Hyaline^ (p. 231), Volvta {VoMilitheSy Scaphellay 
VdtOomitra, and Melo) (p. 230), Oymba (p. 231), Marqikella 
( p. 232), Yolvaria (p. 232), and 

Lyria, Gray, 1847. 

Synonyms, Harpella, Gray ; Enseta, Gray. 

Types, L. doliciosa, Montf. ; L. harpa, Barnes. 

Shell ovate oblong, mitriform, thick, Bometimes longitude 
nally costated ; aperture subovate, with a large number of 
columellar plaits, the two anterior of these being the strongest ; 
posterior portion of the inner lip provided with a large number 
of short cross-plaits. Operculum ovate-elongate, thin ; corneous 
nucleus at fii;st nearly central, at a more advanced age sub- 
apical. • 

Distribution, 14 species. Pacific Ocean, America, Madagascar, 
Australia, Japan, New Caledonia, Antilles. 

Fossil, 3 species. Cretaceous. India. The species in the 
Tertiary strata have not been distinguished from Voluta, 

Cystisous, Stimpson, 1865. 

Type, 0. capensis. Cape of Good Hope. 

Shdl resembling that of Marginella; small, thin, ovate, 
inflated, smooth, and polished ; aperture narrow, columella 
plaited. 

Animal with an elongated foot, truncated in fi’ont ; head ob- 
long, depressed ; tentacles triangular, flattened, and horizontal ; 
eyes at the lateral margins of the head, at the bases of the ten- 
tacles. Lingual dentition, 0*1*0, resembling the rhachidian 
teeth of Mxirex, thick and strong, with seven unequal conical 
denticles. 

[Family CYPEZEiDiE] 

Includes Erato, Cyprjea {Gyprovula, Luponia, and Trivia), 
OvuLA {Volva and Radius), Paohybathron, Pediotjlaria, and * 
Lbktiora, Pease, 1862. 

•2i)fpe, D. rubida. Sandwich Islands. 

Shdl differs foom that of PediculaHa in the flat or excavated 
eolumella, compressed, and toothed. 
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GASTEEOPODA* 


Family Cotsodm 

Oontains Oowus {Cma/rhia), Dibaphus, Fleukotoma (Z)n7^ia, 
Bela, Olionella, Daphnella), Olavattjla {Tomella), Maj^qblia 
{Clathunlla); Lachesis, Oithaba, and 

Boesokia, Bellardi, 1839. 

Synonym, Cordieria, Bonault, 1848. 

Shell like Pleurotoma, with oblique folds on the thick cohi- 
meUa, and thus establishes a passage between Pleurotoma and 
Ty,rhinella» 

Didtrihution, 4 species. East Indies. 

Foml, 23 species. Eocene — . France, Italy, England, 

United States. 

Gosayia, Stoliczka, 1865. 

Type, Yoluta sqtamosa, Zekeli. 

Shell similar to that of Gonus ; aperture narrow, elongated ; 
base emarginate ; outer lips notched near the posterior suture ; 
columella lip plicated, the anterior plaits being always the 
strongest. 

Fossil, 8 species. Cretaceous. — • Eocene ? Gosau ; India. 
[Family 

The genera are — 

Natioa, containing as sub-genera Naticospis, Neverita, 
Lunatia, Globulus, Olohularia, Polinices, Cemina, and 
Fuspira {Agassiz), Morris and Lycett, 1850. 

Spire more or less elevated ; whorls few, distinct, angulated, 
or carinated. 

Fossil, 6 species. Inferior Oolite—. Forest Marble. Eng- 

. . , -n 1 

^^Euspira presents considerable affinities to. the Palseozoic 
genus, Scalites (Hall), in the lines of growth haying the appear- 
ance of a slight fissure, where the angle occurs in the volution,*^ 
(Mor. andLyc.) 

• SiGAEETTTS (and sub-genus Natidna). 

y.AxnaTXAUTA {Oncidiopsis and Marsenia), Vblutika. 

Amattea. 

A. Candida, Mailer. Greenland. 



MANUAL OF TEE MOLLUSOA. 


Animal allied to Natica; foot small, compact without any 
posterior lobe ; the front lobe deeply sinuated; eyes subcuta- 
neous, situated at the internal base of the lobe ; operculuin 
terminal, few-whorled, homy, thin. 

Shell ovate, imperforate, spiro small, produced; mouth 
reversed, pear-shaped, about half the length of the shell.*’ 
(MoUer ) 

F 088 U, species. Cretaceous. Germany, Britain. 

Deshatesia, Eaulin, 1844 (see p. 236). 

• 

Dedicated to M. Deshayes, author of “ Description des Ani- 
maux sans Vert^bres dans le bassin do Paris,” &c. 

Synonym^ Naticella, Grateloup (non Munster). 

Type, D. Parisiensis, Eaulin. 

Shell subglobose, thick, umbilicated ; spi^e short ; aperture 
entire, semicircular, oblique ; columella oblique; callosity den- 
ticulated; umbilicus covered by the callosity; right lip acute, 
smooth internally. 

This genus presents a very remarkable combination of the 
characters of Natica and Nerita, and appears to establish a pas- 
sage between these two genera, typos of distinct families. 

Distribution, 2 species. Oligocene and Miocene. Paris and 
Bordeaux Basins 


Ptyohostoma, Laube. 

Fossil, 3 species. St, Cassian. 

[Family Cancellaiudje.] 

The genera are — 

Oanoellabia {Admete, p. 216), Tkiohotropis (p. 216), 
? Oeeithiopsis (p. 242), ? Sepabatista, and 

PUEPUBINA,* D’Orbigny, 1860 (p. 222). 

Type, Purpurina Bellona, D’Orbigny, Fig. 12. 

« Tills genus has been the subject of careful research and revision by Messrs. 
Bqgoue Deslongchamps and Piette ; and I think it advisable to replace the characters 
of this group, given in p. 222 of the Manual, by those emended by the authesa above 
BMntioued. 
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GASTEBOPOBA. 


Shell oval, elongated, ventrioose, thick; 
wliorls rounded or rendered angular by the 
upper portion being channelled ; last whorl 
znuoh developed. Ornamentation usually of 
large longitudinal ribs, crossed by numerous 
striae ; aperture large in the young state, 
slightly notched in front ; columella rounded ; 
umbilical groove deep, narrow, but well de- 
fined. 

Fossil, 8 species. Inferior Oolite—Kelloway 
lEtpck. England, France, Germany. 

Torellia (Loven), Jeffreys, 1867. 

Dedicated to Dr. Otto Torell, of Norway. 

Type, T. vestita, Jeffreys. Shetland and Norway. 

Animal with ^e produced lips and lingual dentition of 
Capulus, 

Shell globose, covered with a velvety epidermis ; spire very 
short ; apex depressed ; aperture roundish ; pillar with a blunt 
tubercle at its base; groove internal, scarcely perceptible; 
operculum like that of Trichotropis. 

[Familv 

Gtenera ; — ^N eritopsis and Narioa with Naiicella as a sub- 
genus (see p. 261}. 

[Family Pyramidellid^.*] 

The following genera and sub-genera are additional : — 

Pybamedella. Sub-genus Chrysallida, P. Carpenter, 1857. 

Shell pupiform; peristone continuous; edge of lip thin; 
columella-plait distinct, though hidden; operculum in the 
typical species radiately corrugated. 

Distribution, 25 species. E. and W. Indies, Japan, Mazatlan. 

Odostomia. Some of the Mazatlan species have the peri- 
stone continuous. 

Sub-genera I’^Auriculina, Gray. 

^ Shell having the general aspect of Odostomia, but presenting 
no vestige of a plait. Mazatlan, 3 species. 

Fossil, 4 species. Tertiary. Dnited States. 

Parthmia, Lowe {Ehalia, Adams). Surface sculptured; 
columella plaited. 

Distribution, 10 species. Mazatlan, Japan. 

* $66 p. S88. 



Figr. 12 Tarpurina 
BtUona. 
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MANUAL OF THE MOLLUSOA. 


ScALENOSTOMA, Deshayes, 1863. 

Tjrpc, S. carinatum, Isle of Bourbon. 

Shell in form allied to Pyramidella and Niso, turrioulated, 
white, imperforate; columella not plicated; opening subtri- 
angular, slightly bent in the^ direction of its length ; margin 
sin^ple, notched near the suture. 

Chemnitzia. Sub-gonera: — Dunkeria, P. Oai^enter (dedi- 
cated to Professor W. Bunker). Aperture as in Chemnitzia ^ 
but the whorls roundod as in Aclia ; whorls cancellated. 

Diatrihutiony 7 species. Mazatlan, Japan. 

Paeudomdaniay Pictet and Campiche, 1864. • 

Etymology y paeudoy false, and Melaniay a generic name. 

Shell turriculatcd, spire acute, test thick, imperforate, 
without ornamentation. Aperture oval, rounded in front, more 
or less angulated behind ; columella thick, conforming to the 
general curvature of the aporturo ; lip simple. 

Diatribution, Tiias — Chalk. Europe, South Africa. The 

cretaceous species are 14 in number. 

Eulima. Sub-genus : — Leioatraca, H. and A. Adams [BalcUy 
Leach). 

Shell with a slight varix on each side of the spire. • 

Diatrihutiony 8 species. Mazatlan, Taboga. 

Aciculina, Deshayes, 1864. 

Shell small, aciculated; apex laterally inclined; whorls 
numerous, convex, smooth; aperture entire, small, subqua- 
drangular ; columella straight, narrow, cylindrical, and simple. 

Diatrihutiony 6 species. Eocene. Paris basin. 

Mathilda, Semper, 1865. 

Shell turriculated, apex revoluto, abruptly turned from left to 
right ; whorls in the typical species transversely cingulated 
and reticulated, longitudinally striated ; aperture entire, subro- 
tuhd, base sometimes subefPuse ; lip acute ; columella smooth, 
not plicated. 

Distribution, The type Turritella quadHcarinatvSy Brooohi, 
is living in the Mediterranean, and is fossil in the Crag of 
Anvers, and at Bologna. 

Foaaily 13 species. Eocene — . Europe, United States. 

SoLENisous, Meek and Worthen, 1860. 

Etymology y eoleniahoay a little channel or gutter. 



GASTEROPODA. 


Type^ S. typicus. Upper Coal Measures. Springfield, Illinois. 

Shdl fusiform, smooth, body whorls contracted below into a 
distinct straight canal, with an oblique plait on the columella. 

Agrees with Macrocheilm in its smooth surface and columella 
fold, but differs in its fusiform outline, narrow aperture, and 
distinct canal. In its general appearance resembles Fasciolarictf 
but has only one instead of two or three columella folds, and is 
destitute of ornamentation, and its outer lip is smooth within. 

Euohrysalis, Lambo. 

FosatL 6 species. St. Cassian, Austria. 

[Family STiLiFERiDiE.] 

The genera are : — 

Stilifer. — Dr. Fischer supposes that Stilifer^ though living 
like a parasite on the tegumentary system of the echinoderms or 
their appendages, *does not feed on their substance, as has been 
supposed. ■ Mr. Gwyn Jeffreys’s impression is that it feeds on 
the excretions of the echinoderms. 

Styliferina, Adams. 

Shell imperforated, ovate conical, thin, smooth; whorls many, 
produced in a styliform spire ; nucleus sinistral; aperture sul- 
quadrate ; lip simple, straight. 

Distribution, 2 species. Japan. 

M. Freyer, of Trieste, is of opinion that Entoconclia [E. 
murahilii), which is parasitic on Synapta digitata, is the 
embryonic condition of a species of Natica* 

Family III.— Cerithiadje.* 

Includes Oerithium [Rhinocla^ia and Bittium), Triforis, 
POTAMEDES (Ficarya, Cerithidea, Terehralia, Pyrazus, and 
Lampemia), Nerinasa, and the following additional genera 
and sub-generp. : — 

Oerithium. — Sub-genm. Sandlergeria, Bosquet, 1860. 

•Dedicated to Professor Sandberger. Type, Oerithium canoel- 
lata, Nyst. sp. Shell short, like Cerithium, canal terminal, 
very broad, and short. M. Bosquet describes the type as 
having an operculum as in Stenothyra; it is very questionable 
ns to whether the operculum belonged to the shell. 

• See p. 242, Sco, 
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ICAHUAL OF TEB MOLLTTSOA. 


DU^ri^ion, 29 species. Oretaceous; India. Eooeae. Eranee, 
Netherlands. 

Etjstoma, Pietfce, 1855. 

Type, E. tubercTilosa, Piette. 

8hdl in the young state resembling Cerithium ; in the adult 
tho margins of the aperture are much expanded and posteriorly 
united by an indistinot canal ; canal elongated. 

Fossil, 2 species. Great Oolite. Ardennes. 

Exelissa, Piette, 1861. 

Etymology, jxelisso, to unfold. 

Synonym, Kilyertia, Lycett, 1863. 

Type, Cerithium strangulatum, D’Archiac. 

Shdl small, elongated, subcylindrical, somewhat pupeeform, 
many whorled, perpendicularly costated, tuberculatedor spined; 
last whorl cylindrical, contracted at the base, with a tendency 
to separate from the axis ; aperture orbicular, entire, the lips 
elevated, produced, and slightly thickened ; columella solid. 

Fossil, 14 species. Mid. Lias — Kimmeridge Olay. England 
and Prance. The shelly freestone of the Inferior Oolite, Glou- 
cestershire, contains some undescribed species. Cretaceous, 1 
sp. P India. 

Fibula, Piette, 1857. 

Example, Turritella Eoiss3d, D’Archiac. 

Shell elongated, columella straight, with a rudimentary 
groove near the base ; outer lip arched, slightly notched at the 
suture ; base of the aperture forming a slight canal, or rounded 
and entire, depending upon the exact period of growth at which 
the animal perished. 

The species of this genus possess characters intermediate and 
approximating them to Turritella and to Cerithium, 

Fossil, 21 spedes. Triassic — Cretaceous. Europe, India. 

Ohtptoploous, Pictet and Oampiche, 1854. 

Etymology, cryptos, hidden ; phce, a plait. 

Example, Nerineea moniHfera, D’Orb. < 

Shdl, as in Neriima, without columella and labial plaits ; one 
plait on the posterior face of the aperture, a dispodii^ very 
analogous to that in some Cerithiums, mich as C, nodulosum^ 
aperture rounded, not channeled in &oht; umbilioated or im 
perforate. 
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QASTEBOPODA. 


Diitrihutwiiy 7 species. Jurassic and Oretaoeous. France, 
Switzerland, Germany. 

Planaxis. M. Deshayes places this genus in LiUorinidaSi 
but Dr. Macdonald states that it is anatomically closely related 
to Cerithiumy the lingual teeth are similar, and that the audi- 
tory sacs contain spherical otoliths. 

Quoyia, Deshayes, 1830. 

Dedicated to the celebrated naturalist to the Astrolabe. 

Synonyms, Fissilabria, Brown ; Leucostoma, Swainson. 

Shell solid, elongated, conical, apex decollated; whorls flat, 
thoibody whorl sub-angular at the base ; aperture small, semi- 
lunar, produced in front; columella thick, curved, truncated 
anteriorly, with a spii’al fold posteriorly, operculum homy, 
paucispiral, nucleus lateral. 

Distnlution, 2 species. New Guinea, Cochin China. 

Fossil, Eocene, Paris (1). Miocene, Dax (1). 

The three following genera are provisionally referred to Cier- 
ihiadiB, 

Ceritella, Morris and Lycett, 1850. 

Etymology, diminutive of Gerithiim, 

Synonym, Tubifer (pars), Piette, 1856. 

Type, Ceritella acuta, Mor. and Lyc. 

Shell turreted, subulate, spire acute; whorls flat, margins 
usually suloatod ; last whorl largo ; apei’turo elongated and 
narrow ; canal short ; columella smooth, rounded, and slightly 
reflected at the base ; outer lip thin. 

Fossil, 17 species. Middle Jurassic strata. England, France. 


Bbaghyteema, Morris and Lycett, 1850 
Etymology, l)rachyo8, short, and tremos, a cut. 
Examples, B. Buvignieri, Mor. and Lyc., 

B. Wrightii, Cotteau (Fig. 13). 

Shell small, turreted, turbinated ; whorls either 
costated, nodulated, or cancellated; the last whorl 
large and ventricose ; columella smooth, rounded, 
twisted near its' base, and reflecting outwards, 
forming a short, oblique canal ; aperture 
moderately subovate, its length being usuaUy 
less than that of the spire. 

Some species, as B, varicosa and B, pygmma, 
acquired at certain arrests of growth thickened ^ 
puter lips or varices, as in Tritwh 



Wrightiu 
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HAKtJAX OV mB HOZiLtrSai. 


FomU^ 16 Bpedes. The greater numbeT belong to the Great 
Oolite, others ooour in the Eelloway Bock. England, Franco. 

Mesostoma, Deshayes, 1864. 

Example^ M. grata, Dh. 

BMl elongated, tnn-eted, scalariform; apertnro nearly cir- 
cular, dilated, obliquely cut, terminating in front by a semi- 
canaliculated angle ; columella slightly concaye, cylindrical, 
obliquely truncated, lip simple, and slightly expanded. 

Fossily 4 species. Eocene. Paris basin. 

’ [.Eamily Apourhaid^, Gray, 1856,] 

Includes the genera Apoerhais (see p. 244), Pterodonta, 
STRTjrraoLARiA (p. 246), andHALiA; also 

Alaria, Morris and Lycett, 1854. 

Synonyniy Tessarolax, Gabb, 1864, 

Etyrmlogyy aZa, a wing. 

Exampleey Alaria trifida, Phillips, sp. ; A. cingulata, Pictet 
and Boux, sp. 

Shell turreted, fusiform, terminating anteriorly by a canal ; 
wing digitated or palmated, formed by the prolongation of the 
free border of the last whorl, and which is applied against the 
last whorl but one, but never adheres to the rest of the spire ; 
posterior canal wanting ; right lip without a sinus. 

Distrihutioriy about 60 species. Jurassic. Europe, Himalaya 
Mountains, South Africa, Cretaceous, 9 species. England, 
France, Germany. 

The species of this genus have been referred to Bostellaria, 
Pterocera, and Aporrhais, 

Diarthema, Piette. 

Shell with continuous varices. 

Distribution, Lower Oolites. France. 

Pelicaria vemtSy Adams, has a spiral shell ; the spire of adult 
covered with an enamel coat ; aperture ovate ; outer lip sinuous, 
ial^^-edged. 

\ ? Bulimella, Hall, 1867. 

SheflmuTe or less frusiform ; whorls convex, the last one much 
enlarg^ columella truncated; outer lip thin, with a slight 
notch or snus at the margin near its junction with the pillar. 

JMtributi^n, 3 species. Carboniferous. Indiana. 
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C^ASTEBOPODA. 


[Family VEBMExiDiE.] 

The Bhells of species of this family are distinguished from 
those of the Serpulce by the presence of a spiral nucleus and of 
concave smooth interior septa. 

If the shell is formed of a solid matter strongly sculptured 
with longitudinal grooves or scales, or of a brownish colour, it 
is certainly formed by a Vermdus; but if the shell is of a soft 
earthy matter, feebly longitudinally grooved, it is doubtful to 
whic^it belongs. 

The shells of the SerpuUdce have an anal opening (except 
Cy^8pira)y and appear only to be composed of two layers, the 
Vermetidce having three. 

The interior of several species contains very long lamellae, 
generally regarded of generic value; but they are dissolved 
with age, like the teeth of some species of Pupa. 

All the Vermeti are viviparous, and the lamellae within the 
tubes may serve fo? the retention of the fr 5 ^ 

The genera and sub-genera contained in this family are Vee- 
METT7S {PetaloconchuSf Serpulorhis) (p. 249), and SiLiQUAEiA 
(p.249). 

[Family 0.asciDjE.] 

Shell with a spiral nucleus; tubular, regular, sometimes 
fixed aperture orbicular ; operculum horny, multispiral; margin 
sometimes fimbriated. 

CiEOTJM, Fleming.* 

Nuclear whorls orbicular, in the same plane as the adult, fre- 
quently decollated ; operculum concave or fiattened. 

Sections : — Elephantulum, Comparatively of large size, tapering; 
sculpture longitudinal. 

Distribution, 9 species. Mazatlan (6), West Indies, Mauritius. 

Fossil, 1 species (0. liratum). Carpenter. Cor. Crag. Sritton. 

Anellum (typical Caeca). Adult shell annulated. 

Distribution, 14 species. Europe, Matzatlan, Australia, Japan. 

Fossil, 2 species. Eocene. Paris, Sufiblk. 

Fartulum. Smooth, cylindrical. 

^Distribution, 10 species. Mazatlan, Teneriffe, Singapore, 
Australia. 

Fossil, G, mamillatum, S. Wood. Cor. Crag. Sutton. 

Sub-genera Bboohina, Gray. 

Type, Dentalium glabrum, Mont. 

• See p. 
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Shell]jke Oascvmt smooth ; aperture simple, acute ; apex closod 
by a mamillated plug ; operculum, convex. 

JH^rihsHon, 2 species. Europe, West Indies, Masatlan. 

Meiooerab, Oarpenter. 

Etymology i meion^ rather small; ceraa, horn. 

Totmg 6hell spiral or flat; adult somewhat inflated; aperture 
oblique ; operculum spiral, scarcely concave. 

Distribution^ 3 species. West Indies. 

Stbeblooeras, Carpenter, 1858. 

Etymology i streblos, twisted ; ceras, horn. 

STiell with the spire not decollated, no plug formed ; nudear 
whorls orbicular, perpendicular to the plane of the adult ; the 
plane of growth is flat, as in Cacww, but some examples have a 
slight twist, forming an approach to Meioceras^ 

Fossilf 4 species. Eocene. Hampshire, Paris. 

Eajoly Y.— Tubritellidje* 

Includes Txtrritella, Proto, Mesalia, and 

Oassiope, Ooquand, 1865. 

Synonymy Omphalia, Zekeli, 1852 (non OmphaliuB, Hiilippi, 
1847). 

ExampUy TurriteUa Benauxiana, B’Orbigny. 

BMl thicker, and with more rapidly increasing whorls than 
in TurriteUa, often pupiform ; apert^e rounded, continuous ; 
outer lip notched or sinuated by an impressed furrow, which 
imds round the last whorl ; columella usually distincldy urn- 
bilicated. 

Distribution, 32 species. Cretaceous. Europe, India, and 
America. 


[EAMILT SoALARIADABt] 

Indudes Soalaria and the sub-genera Eglisia, Pyrgiscus, and 
Oirostrema, Morch. 

Shdl solid, varices irregular, whorls generally cancellated. 

CooHLEAEiA, Brauix. 

Synonym, Ohilocydus, Bronn. 

* Seep. 248. 
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Shell turriculated, thick ; aperture circular, continuous, with 
a large expanded border. 

Foeeily 2 species. Saint Oassian beds, Austria. 

Holopella, McCoy, 1862 

Example, H. gregaria, Sow. (Turritella), Sil. Syst. t. 3, f. 1. 

Etymology, 'oloa, entire, and ope, an aperture. 

Shell elongated, slender, of numerous gradually increasing 
whorls, generally crossed by slightly arched striae ; mouth cir- 
cular, with the peristome entire ; base rounded, with or without 
a minute umbilicus. 

The shells of tho species composing this genus differ from 
thoso of Turritella in tho continuous poristomo and definite 
round margin to the aperture, thus approaching much nearer 
to Scalaria, 

Fossil, 12 species. Silurian — ^Trias. Europe, United States. 
Family IV. — ^MELAiriADiE.’* 

Melania. — Tentacles long, with eyes on the exterior side at 
about a third of tho length ; margin of the mantle festooned. 

Sub-genera, Vibex, Melanatria, Hemsinus, and 

Philopotamis, Layard, P. sulcata, Eeeve, sp. Operculum sub- 
spiral ; nucleus marginal. Shell solid, paludiniform. Distribu- 
tion, 6 species. Ceylon. Habit of Tanalia, 

Paltoomus (Type, P. conicus, Gray), as restricted by the 
separation of Philopotamis and Tanalia, is characterised by the 
concentric structure of the adult operculum resemb^g that of 
Paludina, and a spiral nucleus situated about the middle of its 
height, and nearest to the loft margin. 

Distribution, India, Burmah, Egypt, East Indian Archipelago, 
Mauritius, Ceylon (2 species, reduced from 14). In tanks and 
marshes. 

Sub-genus, Tanalia, Gray. ^ 

Synonym, Ganga, Layard, founded upon certain monstrous 

forms of T* aculeata. 

Type, T. aculeata Chemnitz. 

Shell semiglobose, costate, nodulose; mouth very large, ovate; 
o^rculum unguiculate ; nucleus marginal. 

DUtrihuMcm, 2 species. Inhabiting mountain streanWi ad- 
hering to rocks, or crawHng over sandy bottoms, Ceylon. 

Fossil, 2 species. Upper Chalk. Gosau 
» Se« p. sue, Ac. 
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Io» Lea, 183h 

Melafdsas and Ceriphasia, Swainson; Plenrocera 
and Strepotna, Eaf. ; Trypanostoma, Lea ; Telesoopella, Gray. 

Type, I. fiuTialis, Say (Fusus). 

Animal \rith the mantle margin plain ; eyes at the base of 
the tentacles, which are short; operculum subspiral. 

Shell fusiform, inflated, conical or oval ; aperture produced 
into a more or less obvious canal in front. 

Distribution^ 100 speciea. North America. 

Sub-genera, Lithasia, Haldeman, 1840. Synonyms^ Angi 
trema, Haldeman ; Potodoma, Sw. ; Glotella, Gray. 

Columella callously thickened above and below; base of 
aperture notched. Distributiony 31 species. North America. 

Strephohasis, Lea, 1861 (Megara sp., A. and H. Adams^ 
Shell with a retorse canal at the base of the squarish aperture. 

Distribution, 8 species. North America. 

Gyeotoma, Shuttleworth, 1845. 

Synonyms, Goniobasis, Lea, 1862 ; Eurycoelon, Lea. 

Shell solid, oval, oblong, or turreted ; many forms resemble 
Paludomus; aperture subrhomboidal, subangular in front, 
without a canal ; columella frequently callously thickened 
above ; operculum subspiral, as in Melania, 

Distribution, 289 species. United States. 

Fossil, 8 species. Eocene. North America. 

Sub-genera, Schizostoma, Lea, 1842 [Schizochilus, Lea; Mela- 
ioma carinifera, Anthony) ; aperture with a slit in the upper 
part of the outer lip immediately under the suture. Distribu- 
tion, 27 species. North America. 

Meseschiza, Lea, 1864. Slit in the middle of the outer lip. 
M, Orosvenori, Indiana. 


Paladilhea, Bourguignat, 1865. 

Dedicated to Dr. Paladilhe. 

Shell somewhat resembling that of Acme ; test thin, crystal- 
line, extremely fragile; base of aperture produced in froni; 
peristome continuous, thin, truncated; outer lip with a slit 
towards the suture. 

Distribution, 3 species. Fresh-water deposits. Herault, On^ 
of the species is living in the neighbourhood of Montpellier. 
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BxroESiA, PaladiUie, 1866. 

BheU resembling somewbat a yery small Cerithium or micro- 
Bcopio Lithasia, but differing generically in having a wide, 
compressed, not callous columella like that of Lacuna, 
Distribution^ B, Bourguignati, In washings of the Eiyer Lez, 
Montpellier. 

Anculosa, Say, 1821. 

Synonyms, Leptoxis, Bafinesque ; Anculotus auctores. 

Type, A. prsemorsus. 

J hell oval ; aperture entire and rounded in front ; columella 
ously thickened above. 

Distribution, 31 species. North America. 

Melanopsis, including Firena, see p. 248, W. M., ii. 

^ Pamtly VIL— Paludinid.®.* 

The genera contained in this family are — 

Paltjdina, Amptjllaria [Pomus, Marisa, AaoUne), Lanistes, 
Meladomus, Bithinia, with the following sub-genera of the 
last : — 

Stenothyra (Nematura), Hydrdbia, Syncera, Faludinella, LiU 
torinslla, Amnicola, and 

Moitessiebia, Bourguignat, 1863. 

Type, Paludina Simoniana, Charpontior. 

Shell somewhat similar to that of Acme; test pitted; de- 
pressions octagonal, tetragonal, and rounded according to their 
position; peristome externally thickened; no operculum has 
been observed. 

Distribution, 1 species. Saline springs at Pouradade (Py- 
renees). 

Fossil, 3 species. Alluvium of the river Garonne, at Toulouse. 

PoMATiOPSis, Tyron, 1865. 

Synonym, Ohilooylus, Gill. 

• Shell elongated; margin of aperture slightly expanded; oper- 
culum corneous, subspiral, without an internal process. 

Animal like that of Eyd/robia, but the foot is famished with 
lateral sinuses ; terrestrial or amphibious. 

DisbribuEon, species. America. 


« See p. 257, Ac, 
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[Family Eissoidas] 

Indtides Litiopa (p. 255), Eissoina (p. 256), BissoA (p. 265), 
and the following additional genera : — 

Biastoma, Beshayes, 1864. 

Type^ Melania costellata, Lamarck. 

Bhdl elongated, turreted ; whorls with varices ; aperture very 
oblique, semi-lunate, entire; base sinuated, subangular; pos- 
terior angle acute, detached from the penultimate whorl; lip 
thin, curved ; columella concave, depressed, narrow. 

Fossil, 4 species. Eocene. Paris basin. * 

Amphithalamus, P. Carpenter, 1865. 

Type, A. inclusus. West Coast of North America. 

Shell like Rissoa, nucleus large; aperture with a produced 
lip, suddenly contracted in the adult. *' • 

This genus bears the same relation to Rissoa that Stoastoma 
does to Eelicina, 


KjEiLOSTOMA, Beshayes, 1848. 

Type, Melania marginata, Lamk. 

Shell elongated, turriculated, regularly conical; generally 
striated transversely. Aperture entire, short, effuse at the base, 
ongulated posteriorly ; columella short, callous ; the peri- 
stome entire, the left lip broad and thick, tho right broadly 
margined. 

Fossil, Eocene, 6 species ; Paris basin. Belgium, England, 
Punjaub. Cretaceous, 5 species-; India, Q-osau. 

Pteeostoma, Beshayes, 1864. 

Type, P. tuba. Eocene. Grignon, Paris. 

Shell elongated, turriculated ; peristome continuous, circular, 
very dilated and margined ; columella very broad, expanded, 
and continuous with the peristome. 

SoAUOLA, Adams, 1860. 

Type, S. bella. 

Animal with the rostrum elongated, cylindrical, annuiaied, 
biffd at the end ; tentacles filiform, eyes rroxninent, black at 
the outer base of the tentacles ; foot Bttoii, ovate, posteriorly 
sub-aouminate; operculum corneous, ovate, subi^i^; nucleoB 
sabtexminal. 
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Shell tiirreted, umbilicated or rimose ; aperture more or less 
circular ; peristome contiiiuous ; margin straight, acute. 

The species have the habit of agglutinating grains of sand to 
the surface of the shell. 

Diainbu^iorii 4 species. Japan, Philippines, 2 — 70 fathoms. 

Fosailf 1 species. Oligooene, Latdorf. 

Miobostelka, a. Adams, 1863. ^ 

M. Dsedala, Adams. Japan, 48 fathoms. 

Shell turreted, ovate, rimose, somewhat resembling Fyrami-- 
deUa ; spire conical ; whorls longitudinally plicated. Aperture 
oblong, produced in front, sub-canaliculate; columella thick- 
ened, straightish ; lip simple. 

Fossili 1 species. Sub-apennine formation. Asti, Italy. 

Bableeia, Clark. 

Named in honour of the late Q-. Barlee. 

TypCf Turbo ruber, Montagu. Britain, Mediterranean. 

Animal and shell related to Bisaoa ; mantle and opercular lobe 
destitute of filaments ; operculum solid, auriform, and gibbous, 
nucleus excentric. 

Bistrihutimj 3 species. Atlantic and Pacific Oceans. 

[Family Skenetd-®] 

Includes Shenea (p. 256), and 

Homlalogyba, Jeffreys, 1867. 

Synonyms, Omalogyra, Jeffreys; Spira, Brown; Ammoni- 
cerina, Costa, 1861. 

Etymology, a fiat circle. 

Type, H. atomus, Philippi (Skenea nitidissima, F. and H.). 

Animal with a fiattened body, no tentacles ; eyes sessile, and 
plnced behind the head. 

Shell minute, forming a fiat coil ; spire involute ; whotls 
more or less angulated ; mouth clasping both sides of the peri- 
phery ; operculum few-whorled, witii a central nucleus. 

The upper part of the body of H, atomus is partially ciliated, 
ihe tongue has only a single row of teeth, resembling miniature 
shark’s teeth. 

Distribution, 2 species. In pools, and just beyond low water, 
on sea-weeds and Zostera, Norway, Britain, Prance, shores of 
the Mediterranean. 

Fossil, upper tertiary deposits. 
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Family VI.— LirTOKnaDJE.* 

The genera are — 

Littoeina, including Tedaria^ Modulm^ and Biselh ; 
Lacuna, and 


Fossaeus, Philippi (p. 263). 

Synonyms, Phasianema, Wood ; Maravignia, Arados. 

Shell perforated, sculptured ; inner lip thin ; aperture semi- 
lunate ; operculum not spiral. 

Animal with two frontal lobes between the tentacles. 

Distribution, 43 species, including species of the sub-geneTa. 
Mediterranean and tropical seas. 

Fossil, 4 species. Miocene. Europe. 

Sub-genera, Conradia, Couthouyia, Cithna, Gottoina, ^ 

Fossarina, Adams, differs from Fossarus in the curved inner 
lip and circular aperture. 2 species. Au8tip,lia. 

Isapis, H. and A. Adams. Columella with a plait ; in L 
anomala it is almost obsolete. 4 species. Jamaica and Mazat- 
lan. 

Lacunella, Deshayes, 1864. 

Etymology, diminutive of Lacuna (see p. 255). 

Type, L. depressa, Desh. Eocene. Paris. 

Shell ovate, thin, pellucid, shining, very depressed; apex 
obtuse ; aperture large, dilated ; outer lip thin, reflected ; colu- 
mella narrow, thin, concave, grooved, with the base perforated. 

PEaulinia, Mayer, 1864. 

Dedicated to M. Baulin. 

Type, Odostomia alligata, Deshayes. Eocene. Paris basin. 

Shell turbinated, oval-oblong, moderately thick, spirally sul- 
cated; whorls rapidly increasing, convex; last whorl very 
large ; aperture large, angulated posteriorly, expanded in front ; 
columella broad, arcuate, flattened, with a prominent tuber- 
culous tooth. 


Eucyolus, E. Deslongchamps, 1860. t 

Etymology, eu-TcuMos, circling, in allusion to the numerous 
plications or rings of the spire and base. 

Examples, Turbo omatus. Sow. ; T. capitaneus, Munst. 

« See p. 250. 
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Synonymy Amberleya/ Morris and Lycett. 

Shell very thin (wi^out a nacreous layer?) ; spire elongated* 
almost turrioulated ; surface ornamented by longitudinal plica- 



Fig. 14. Eucyclus goniatus, Desl.. 


tions and nodes; aperture oval, angular above; lip semi- 
circular, thin ; columella flattened, imperforated. 

Fossily 23 species. Upper Lias — Kelloway Eock, England, 
France, Germany. 

[Family Solarld.®] 

Contains — 

SoLAKiiTM (see p. 253). 

Sub-genera, Toriniay Gray. 

Philijp^y G^rciy (p. 263). Shell troohiform ; umbilicus small. 
Fossily 3 species, l^ocene. America. 

• DiaouluSy Deshayes. Shell discoid ; umbilicus very narrow, 
inferior angle of the aperture extended and oblique. 

Adeoebis (p. 266), Cirrus (p. 271), Pisoohelix (p. 253), 
Euomphalus (pp. 267, 346), Bifrontia (p. 253), Platystoma 
( p. 264), PHANEROTOors (p. 267), Maolurea (p. 346). 

* This name was published in 1864, but the genua was insuflciently ohaxaeteciaad. 
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OpkHiETA, Vanuxem (p. 267), was fotmded on species of 
Madurea, with very slender whorls. Mr. Billings rega^ them 
as distinct, and distinguishes them as follows : — ** In Maclurea 
the aperture is entire, and the whorls usually large, but in 
Ophileta it has a sinus below and a notch above, while the 
whorls are usually more slender. 

“In Maclurea crenulata (Billings) there is a sort of spiral band, 
and also there are indications of a sinus in the lip on the flat 
side, but they are only incipiently developed.” — (Billings.) 

Steophostylus, Hall. 

Etymology y strepliOy I turn, and styhiSy columella. 

Shell Bubglobose or ovoid ; spire small, body whorl large and 
ventricose ; outer lip thin ; columella twisted or spirally grooved 
within, not reflected ; umbilicus wanting ; apertui-e ovate or 
transversely oval ; apparently related to Flaty stoma. 

Distrihution, 10 species. Silurian. United States. 

Hemocetptus, U’Orbigny, 1850. 

Shell depressed, orbicular; whorls embracing; umbilicated 
on both sides ; aperture vertical, oval transverse. 

Distribution. H. pusillus, Coral Bag, Franco, Germany; 
H. radiatusy U. G. S. Blackdown, Mans. 

[Family 

Includes — 

. and Eecluzia (see p. 285). 

Family XII.— ( 

Platyceras, Conrad, 1840 (see p, 277). 

Typey Pileopsis vetusta, Sowerby. 

Synonymsy Acroculia, Phillips, 1841; Orthonychia, Hall, 1843. 

Shell depressed, subglobose to oblique, subconical; fipire 
small; whorls few, free or contiguous; aperture more ot less 
e3q)anded, often campanulated, entire or sinuous. 

Many species show a sinuosity of the strise, indicating a notch * 
in the margin of the aperture during the first stages of grov^iu 
Mr. Hall has been unable to recognise the peculiar muscular 
imprasdoiLS which are characteristic of Filedpsis. Bpecain!bi 3 iii cf 
some species i&ow the expansion of the oolumellat Bp, and iM 
partial or entire union with the volution, presenting all the 
* See p. S7t. 
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appearance of a thin oolumella ■witli a deep mabilions. P. 
dwaomm is spiniferous ; P. suhrectum is simply bent or arcnate. 

Dibtnbution, 46 species. Silnrian — Carboniferous. Europe, 

North America. 

FAMILT IX.~TTJEBINn)^* 

Includes Phaslanella (p. 263), Iivipeeatoe (p. 264), Tubbo 
( p. 263), mth the following sub-gonera : — 

Callopoma^ Gray* Distinguished by the extreme complexity 
of the oporculum. The opercula of G. fiuctuoiumy Gray (Turbo) 
(Maz.), are flat, and covered with a dark homy layer inside, dis- 
pla 3 dng about 6 whorls. Outside with *a broad, central, spiral 
callus, white and ’ granular, concealing the umbilicus, with 
extremely minute pustules over the surface, sometimes with a 
few sharp prickles. A deeply cut groove surrounds the callus, 
followed by a green, plaited, spiral frill prickly inside. Between 
this and the oute# margin aro 4 — 6 fine emerald necklaces, sup- 
ported on slender spiral ribs, with deeply channeled interspaces. 
The operculum of C, saoiosum, inhabiting Panama, is formed on 
a much coarser plan.’' — (P. Carpenter.) 

Uvanillaf Gray. Example^ Z7. oUvacea, Mexico. 

Distinguished by the absence of an umbilicus, and the bl 
ridged operculum. 

Distribution, 3 species. Mazatlan, Mexico. 

Phasiaitella. 

Sub-genus, Eucosmia, P. Carpenter, 18G4. 

Etymology, eu, well, and cosmia, adorned. 

Shell solid, variegated as in Phasianella ; aperture and whorls 
round ; axis umhilicated. 

Distribution, 4 species. Cape St. Lucas. 

Troohtjs. 

With the following sub-genera and sections : — 

Margarita, Leach (p. 265). Example, T. helidnus, Fabr. 
Bhdl small, i)early, and umbilicated ; lateral cirri, 3 — 7 in 
British species. • No typical Trochi appear to inhabit North-East 
America, only those of this section. 3 species, Britain. 

Qibbula, Leach (p. 265). Example, T. magus, Linn5. SIM 
low-i^ired and umbilical ; latei^ cirri, 3 on each side i& the 
Britifili species. 

Circidus, JeflEreys. Shell very small, nearly flat-spired, with 
an exceedingly wide and open umbilicus. Example, Delphinula 
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Duminyi,* Eequion ; lateral cini, 3 on each side (sometimes 4 
on one side, and 3 on the other. — Clarke). Fossil, in the Coral- 
line Crag ; Britain ; Catania. Living, Britain ; Mediterranean. 

Trochococliled, Klein. Spire moderately raised ; base, subtly 
iimbilicated in the adult, perforated in the young, pillar lip with 
a strong tubercular too^. Lateral appendages 3 to 4 on each 
side. Example, T, lineatus. Da Costa. Britain, France, Spain, 
Mogador. 

Ziziphinm, Leach. Spire pyramidal, base imperforated ; 
pillar lip notched or angulated at the lower part. Example, 

T. granulatus. Bom. 7 species, Britain. 

Omphalius, Philippi. Type, Trochus viridulus, Gmel. 
MazatLan. 

Shell with a spiral ridge surrounding the umbilicus, ending 
in one or more tubercles on the columella. 

Distribution, 4 species. Mazatlan, China. 

Pyramis, Enida, d'c. ^ 

Eotella (see p. 266 ). 

Sub-genera. Isanda (I. coronata), Adams. Shell orbicular, 
conical, pillar edge crenated; whorls rounded*; axis umbili- 
cated ; operculum orbicular, of many whorls. 

Chrysostoma, Gray. Turbo Nicobaricum, Gmel., related to 
Isanda. Pillar edge callous ; operculum homy, spiral. 

Microthyca, Adams, differs from Isanda in its continuous peri- 
stome and thickened outer lip. 1 species, Japan. 

Umbonella, Adams. Shell porcellanous, small, turbinated, 
allied to Chrysostoma, but the aperture is circular, and the axis 
imperforate. 1 species, Japan. 

Leucoehynchla, Crosse, 1867. 

Etymology, leucon, white ; rhynchion, a beak. 

Type, L. Caledonica, Crosse; inhabits under stones, New 
Caledonia. 

Shell depressed, sub-disooid, umbilicated, polished, of few 
whorls; aperture rounded, not nacreous. A thick callosity 
arises &om the front margin of the aperture and the columella » 
lip, and is continued as a free rostrated process over the um- 
bilioiis. Operculum corneous, rounded, multispiral; nucleus, 
central. 
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Teinostoma. H. and A. Adams, 1853. 

T. politiim. 

Synonym^ Calceolina, A. Adams. 

Shell like Rotella^ with a greatly produced mouth and callus. 

It resembles Cyclops among the Nassidoe, and in the appear- 
ance of the base Streptaxis and Anostoma among the Hdicidae, 

Distribution i 9 species. Japan, Mazatlan, St. Helena, Jamaica. 

Fossil f 10 species. Eocene. Paris basin. 

Ethalia, H. and A. Adams. 

• Shill of the general aspect of Vitnndla^ but agreeing with 
Rotella in having a callous base, and differing from the typical 
species of that genus in being frequently sculptured; in the 
callus winding round, generally not covering, the umbilicus ; 
and in the outside of the callus not being glossy. The lip is 
generally not reflected over the body whorl. 

They appear iS retain permanently the young state of Tei- 
nostoma, 

Distrihidiony 12 species, inhabiting deep water. Mazatlan, 
Jamaica, Japan. 

Monodonta. 

Delphinula (including Colloniay Liotia, Serpulariay and 
Crossostoma), 

Cyclostrema, with Adeorhis and Vitrinella as sub-genera. 

Stomatella, Gena, and Broderipia. 

Family X.— Haliotidje. 

Sub-family, Haliotin^, 

Genera — Hauotis (p. 268), Stomatla (p. 268), Teinotis 
(p. 269), 

Sub-family, Scissurellin.e. 

Genera^ScissTTRELLA (p, 269), Pleurotomaria (p. 270), 
{Raphistoma asA Scalites are merely sections of this genus), 
Murohisonia (p. 270), Oatantostoma (p. 270), Troohotoma 
(p. 271), with the following additional genera and sub-genera ; — 

Pleurotomaria (see p. 270). 

• Sub-genera; — LepUyrmria, E. Deslongchamps, 1865. Z, 
amana, Deslong., sp. Shell like Pleurotomaria; the respiratory 
slit is narrow and elongated, 

DidrihuUony Inferior oolite — Cretaceous. 

Cryptoeniay E, Deslong., 1865. {Eelicinay Sowerby) C, helici^ 
formiSy Deslong., sp. Shell of a rounded and compact form, 
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Buiface smootli or but slightly ornamented, slit excessively 
short, sometimes reduced to a simple fold ; the band occupies 
the middle of the whorl, and is only visible on the body whorl. 

Dtstribution, The species are numerous in the Carboniferous 
system, and range to the Middle Lias. 

In the typical Fleurotomaria the slit is large, and the band 
is never concealed by the whorls of the spire. 

ScHlSMOPE, Jeffl*eys, 1866. 

Etymology^ Bcliisme^ a slit, and ope, a hole. • 

Synonymy Woodwardia, Fischer, 1861. 

Type, S. striatula, Ph. Mediterranean. 

Shell like SciesurelJay but the spire is laterally compressed, as 
in Stomatia, and is not so trochiform. The slit in the peristome 
of the young shell is converted into a forameij in the adult ; it 
does not commence until the animal is half grown. 

S, etriatula is a littoral species, whilst all the species of Sets- 
surella inhabit deep water. 

Fossily 1 species, Miocene, Bordeaux. 

Diatrihutiony 4 species. Mediterranean, Japan. 

Sdamrella and Schismope are the analogues respectively to 
Fleurotomaria and Trochotomay differing only in size ; but in the 
two former genera the shell is translucent, not nacreous, as in 
the two latter. 


DiteeMAEia* (pars, D’Orb.), E. Deslongchamps, 1865. 



K, 15. Ditremarid Quiru/ueeincta, • 

a, Oentral tooth. 6, Callosity of the base, e. Tooth on the right if, Tooth on the left. 

Typey D. quinquecincta, Ziet. sp. Coral Rag. Nctthehn, ic. * 
Shell trochiform ; in place of l5ie rfe^iratory slit of Trdcho- 
toma, there are two elongated oval holes united by S. trAUSVSns^ 
fissure; the base of the shell presents a large callosity, the 
deeply elcsvated, and a rouiided tuberSle liirisei 

« See p. 971. 
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from it; the aperture is contracted, and the upper angle of 
each lip bears a more on less distinct tooth, 

BietTibution, 2 species, Great Oolite and Coral Eag, France 
and Germany. 

Sub-family— BELLEEOPnoNTiN-®. 

Genera Poboellia (p. 344), Bellerophok (p. 344) (\^th 
Bucania), and 


Tremanotits, Hall, 1863. 

• Ti/pey Bucania Chicagoonsis, M‘Chesney. 

SAe?/ thick, aperture dilated; having the form of Bucaniay 
but with a row of isolated oval siphonal openings along the 
middle of the dorsal side. 

Fossily 2 species. Upper Silurian, North America. 

* ? Carikaropsis, Hall. 

Shell having a patelloid aspect. Spire usually attenuated ; 
body whorl expanded abruptly; cavity shallow, presenting a 
kind of septum as in Crepidula* 

Fomly 2 species. Silurian, America. 

Family XI. — ^FissuRELUDiE. 

DESLONaciiAMPSiA, MUoy, 1850. 

Dedicated to Dr. Eudes Deslongchamps, the renowned French 
palaeontologist. 

Typey D. Eugenei, M‘Coy, Mor. and Lyc. 

Shell patelliform, apex acute excentric ; with a wide longitu- 
dinal anterior sulcus, produced into a rounded lobe. 

“ This genus differs from Mdoptoma in its ornamented surface, 
and the front margin being produced downwards > into a 
rounded lobe. This latter structure would prevent the firm 
adhesion of the shell.” — (MUoy.) 

Fossily 3 ^ecies. Lower Oolites. England, Normandy, 
Galicia. 

Family XTEI.— PAXELUDiB. 

Heloion (Montfort, p. 278), Jeffreys. 

Etymology y a breast-collar. 

SynonymBy Nacella, Schumacher; Fatma, Leach; Calyptm 
(pars), Klein. 

EmrnpUy H, pellucidum. (Pat^ peIluGi4a, Liim4]f. 

BKeB semioY^f not resembling a peaked hat as in 
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apex of embryonic shell slightly twisted; crown never pro- 
minent, incurved, and nearly terminal, nsnally thin, with an 
opalescent hue. 

Animal, Mantle fringed at its edges with cirri ; gills not so 
numerous as in Patella^ and forming a shorter plume, which is 
interrupted over the head. 

HeUion lives on Laminarias and sea-weeds of a similar kind, 
and is therefore sublittoral. 

Distribution, Species few, but having an extensive range. 
Europe, West and South Afiica, Oape Horn, and Australia. 

Fossily included in Patella, 

Lepeta, Gray (p. 281). 

De^'ivationy possibly from lepasy the ancient name of the 
limpet. 

TypSy Patella caeca, Muller. 

Skdl minute, apex posterior. Animal blind? 

Propiliditjm, Porbes and Hanley (p. 281). 

Derivation, from its affinity to the genus Pilidium, 

Type, P. ancyloide, Porbes. 

Shell similar to Lepeta, but differing in always having a dis- 
tinctly spiral apex and a plate or septum inside the crown. 

Animal blind, as Teetura fulva and Lepeta cceca of this family. 

“ The tongue is very long, and the brown central spines con- 
spicuous under the microscope resemble bramble-thorns in 
miniature.” — (Porbes and Hanley.) 

Distribution, 1 species. Shores of Ireland, Scotland, Sweden. 

Gadinia (p. 281). 

Sub-genus : — Potoellia, Cooper. Animal with broad flatien- 
tacles, rounded and pectinated in front, projecting beyond the 
shell ; foot moderate, round. Shell as in Gadinia, 

PAMILY XIV.— DENTALIADiB. 

Galus, Bang, 1829. 

Synonym, Helonyx, Stimpson, 1865. 

Example, Dentalium clavatum, Gould. 

Shdl small, resembling that of Dentaliv/m, contracted at the 
anterior extremity, polished. 

Animal with a greatly elongated cylindrical foot, obtuse at 
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tlio extremity; anal siphon longer than in Bentalium^ not 
fissured. 

Diatribution, 2 species. China; Atlantic. 

Fossil, 7 species. Cretaceous-Miocene. Paris ; United States. 

’ Order n. — Pulmonifera.* 

Family I.— HEuciD^.t 
SOPHINA, Benson, 1859. 

Type, S. schistostelis, Bens. 

Shell like Helix ; columella callous, with a basal slit. 

• Distribution, 3 species. Moulmeih. 


Oyundrella (p. 293). 

Animal with no buccal plate; the lingual dentition varies 
considerably in different species ; in C, scceva, Q-uild., the for- 
. 26 . 1 . 26 

mula IS — X30 ~ * ’ central plate is small, obtusely pointed, 


the laterals are uncinated, joined two by two, upper edge 
fringed. 

** C. Ooldfussi possesses 4 lamellae on the outer wall of the 
whorls. The axis of C. turris and of some other Mexican spe- 
cies is a highly polished tube, the young shells of which must 
have a wide open umbilicus.” — (Bland.) 


Macroceramxjs, Guilding. 


The genus has affinities with Bulimus, Pupa, and Cylindrdla, 
AninwX with an arcuate and striated buccal plate ; lingual 
dentition distinct from that of Cylindrella; in M. signatus, 
27.1.27 

Guild., = — — , the central plate is narrow, with an obtuse 


tooth, laterals with one prominent tooth sup- 
porting two denticles and a small one at the 
base. 

Shell with the axis simple as in Bulimus ; 
in M, amplus a lamella revolves on the axis 
within the lower whorls. 

Distribution, 30 species. The genus belongs 
to the West Indian faima, and has its greatest m. signatus (Morw). 
development in Cuba and Haiti. 

Aohatina. — Sub-genus, Oeostilbia, Crosse, 1867. 

Type, G. Caledgnioa, Crosse. New Caledonica. 

• See p. 386. t See p. 288. 
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Antma^ miknown ; liabit eubterranean. 

Shell similar to tbat of Achatina but the columella is 

not truncated, and the outer Hp is thickened. 

Xanthonyx, Crosse and Fischer, 1867. 

Yitiina Sumichrasti, Brot., Mexico. 

Animal elongated, too large for complete retraction into the 
shell ; jaw like that of Avion ; lingual dentition consisting of a 
series of uniform teeth, with a broad and subquadrangular base ; 
the median tooth with a large central cusp and denticle on each 
side; the laterals are bicuspid, the internal cusp long, the 
external short and obtuse, sometimes accompanied with the 
rudiment of a third ; pulmonary orifice near the middle. 

Shell imperforated, very thin, transparent, subdepressed, 
intermediate in form between Vitrina and Simj^lopm, 

BieiribuUony 3 species. Mexico. 

Family n.— L imactdae.* 

Hyalimax, H. and A. Adams. 

Limax perlucidus, Quoy. 

Animal Hmaciform, mantle large, shield-shaped ; pulmonary 
orifice medial and marginal ; foot attenuated behind, no mucus 
gland, separated below from the head by a distinct groove; 
jaw analogous to that of Zonites with the support of Sucdnea ; 
lingual dentition with a tricuspid median plate, laterals with a 
large cusp, supporting two or three denticles. 

Shdl internal, rounded, thin, and slightly arched above. 

DiilrihtUion, 2 species. Bourbon, Mauritius. 

Kjiynicbxa, Blainville, 1839. 

Dedicated to the naturalist Krjmicki, 

Type, Limax megaspidus, Blainville. 

Animal limaciform, but the anterior part of the mantle is free 
and detached from the body as far as the pulmonary oridce, 
which is situated far back. 

Shell internal, fiat, lamelloso, elliptical, with no (^iral 
nucleus. 

DUitribution, 8 species. Crimea, Caucasus, North America 
(1). Central America (1). 

Bhilomyoub, Bafinesque (p. 296)'. 

Type^ limax Carolmensis, Bose. 

* Beep, 395. 
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Synowym^ Tebennopliorus, Binney. 

Animal elongated, conyex, tapering beMnd, entirely coyered 
by a thin mantle; respiratory orifice near the head; jaw smooth. 
No shell. 

Distribution, 9 species. North America. 

Sub-genns : — MegMmatium, Hasselt. Syn,, Incila/ria, Benson. 
Body depressed, rounded at the end. 

Distribution, 4 species. Jaya, Ohusan. 

Family IY. — ^LiMN.a3rDJs.* 

POMPHOLYX, Lea, 1856. 

Etymology, pompJiolux, lat. bulla. 

Type, P. eflPusa, Lea. Sacramento riyer, California. 

Shell gibbosely rounded, drawn back beneath, flattened 
aboye, imperforate; spire depressed; aperture yery large, 
nearly round, efl^se; outer lip acute, inner lip thickened, 
flattened. 

Animal with two long tentacles, bearing eyes, and a second 
pair of eyes at the base on the inner side of the tentacles. 

Distribution, 2 species. Western America. 

PiTHABELLA, Edwards, 1860. 

Type, P. Eickmani, Ed. “Woolwich and Beading Series,” 
Peokham and Dulwich, London. 

Shell partaking of the characters of Limncea and Chilinia, 
subcylindrical ; aperture oyal, rounded in front, narrowed 
behind ; columella straight, or yery obliquely twisted, arched 
anteriorly ; outer lip simple, acute ; inner lip thickened. 

The species is associated with estuarine shells, remains of 
mammals and terrestrial plants. 

VALENCiiEirNESiA, Eosseau, 1842. 

Dedicated to the late Professor Yalenciennes of Paris. 

Type, Y. annulatus, Eos. ; associated with frei^- water shells 
in a tertiary deposit, near Kertch, Crimea. 

resembks a gigantic Ancylus; apex much inenryed; 
surface concentrically marked. A longitudinal pHcatlon 
* extends from the apex to the right border, and oorrespondS 
with an internal channel ; there is a second but less diErtinct 
plication on the left side. 

OAMPTOinrz, Benson, 1858. 

Type, 0. Theobaldi, Bens. Guaerat. 

•S6ap.S00. 
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BheU like Pileopsisy dextral as in Velletiay with a respiratory 
channd. on the right side. 

'^Anirndl with the respiratory orifice on the edge of the mantle. 
Eyes sessile at the middle of the hinder part of the base of the 
tentacles, and are visible only from above; tentacles rather 
conical .than angular ; upper mandible conspicuous, slightly 
lobed ; lingual ribbon broad, with 86 rows of teeth, 87 in a 
TOW (43 . 1 . 43) ; they have simple obtuse hooks as in Ancylm ; 
the central row only differs in being symmetrical ; the laterals 
diminish gradually from the 14th to the 43rd, and a second 
cusp makes its appearance, and increases until the three near 
the margin are regularly bicuspid.” — (Woodward.) * 

The habits of C, Theohaldi are terrestrial. 

This genus is doubtfully distinct from Valendenneata, 

POEYLA, Bourguignat, 1860. 

Dedicated to M. Poey of Havanna. • 

TypCy P. Gundlachioides, Cuba. 

Shelly above like GundlacMay below like Ancylue; apex pos- 
terior, dextral, somewhat compressed, very obtuse ; apei-ture 
large, peristome simple* 

Broneelia, Bourguignat, 1860. 

The two species Ancylus Drouetianus, Bourguignat, and 
B. gibbosa, Bourg., are terrestrial Ancyliy living on humid 
rocks in the forest of Edough, Bone (Algeria). 

Acrochasma, Beuss, 1860. 

Typey A, tricarinatum, Eeuss, from the "fresh-water limestones 
of Bohemia. 

Shell trilateral, pyramidal, rounded below in its whole ampli- 
tude, with one posterior concave, and two lateral slightly con- 
vex planes, ending upwards in an acute reflected apex, beneath 
with a longitudinal aperture through the shell, which in its 
living state appears to have been covered with an epidermis. It 
may be considered as a fresh-water representative of the marine 
genus Fissv/rella. 

Choahomphaltts, Gerstfeldt, 1859. 

Etymology y dummy a funnel ; omphalosy an umbilicus. 

0. Maaoki, Lake Baikal. 
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BMl related to certain Valvat€By with an infondibuliform 
timbilicus ; no ox>6rciilum. 

Distrihulion^ 3 species. Lake Baikal, Siberia. 


Physella,, Pfeiffer, 1861. 

Founded on P. Berendtiy said to be a terrestrial shell from 
Mirador, Mexico. 

Shdl like Bvllay spire minute ; last whorl elongated ; columella 
simple, arched, not truncated ; peristome simple, straight. 

Family V. — Atjriculid.e* 

Contains the following genera : — 

Atjeiottla, Lamarck. (See p. 304.) 

Sub-genera, Aleonia (A. myosotis), Leach (p. 305) ; Leuconia 
(A. bidentata), 

POLYODONTA, Fischer {Pythia, Bolten) (p. 304). 

Pedipes, Adams (p. 304). 

IHetrihutiony 6 species. 

Sub-genus : — Marinula, King. M. popita. The animal has 
not the transverse groove of the foot of Pedipes » 

Shell more elongated and destitute of spiral strise ; two con- 
vergent parietal plaits, columellar plait smaller, oblique ; peri- 
stome rather simple. 

Disiribuliony 10 species. Madeira, South America, Australia, 
Philippines. 

Melamftts, Montfort {Ophicardelusy Beck; TraHa, Gray; 
Laimodontay Nuttall; Pira, Tifata; Signia and Persa, Adams; 
OremnobateSy Sw.) (p. 304). 

Sub-genus, Qassidulay Ferussac {Bkodostomay Sw. ; Bidula^ 
Gray). Aperture banded. 

Pleootbema, H. and A. Adams, 1853. 

TypSy P. typioa, Adams. 

Synonymy Lirator, Beck. 

• SMI ovate-conic, or rather fusiform, solid, spirally grooved ; 
aperture oblong, contracted ; columellar plait single, parietal 
plaits two, the lower of which is biffd; peristome tMokened, 
sometimes terminating in a varix, bearing within two or rarely 
three teeth ; axis imperforated or umbilicated. 

» See p. doa. 
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14 species. Australia^ Borneo, PliiHppmes,CS^^ 

Cuba. 

Blaukbbu, Sbuttleworth, 1854. 

Dedicated to M. Blauner. 

Typcy B. pellucida. Cuba, Jamaica, Plorida, and Porto Bico. 

Shell somewhat resembling Ackatina, imperforate, oblong- 
turreted, thin ; aperture narrow, elongated; body of the penid- 
timate wborl bearing a single plait near the columella, which is 
rather truncated ; peristome simple, straight. 

AniTMU showing the characters of the family of the Auriculidco, 
not of Helicidce. 

Distributionf 2 species. West Indies, Sandwich Islands. 

ST 0 LI 130 MA, Deshayes, 1864. 

Type, S. crassidens, Doshayos. 

Shell oblong, turriculated, subcylindrical ; apex obtuse, 
smooth polished; aperture elongated, obliquely inflected, 
narrowed behind, widened in front ; columblla straight, with 
a large median plait, compressed, and slightly oblique. 

Distribution ^ 3 species. Eocene. Paris basin. 

The shells of this genus are AwncM^ce, with a single columella- 
plait, without teeth or plications on the right lip. 

OABYcmuM (see p. 305). 

ZOSPEUM, Bourguignat, 1860, 

Shell like Carychivm; tentacles four; eyes absent. 

DistrihjMoUy 11 species. Inhabiting the subterranean grottoes 
of Oamiola. The animal is most active during the winter, at 
which time they propagate. 

Otina (seo p. 238). 

This genus is the type of a sub-family which has nearly the 
same relation to Auricvlince as Ancylus to Limnoea, 

Distribution, 3 species. Britain, United States, Benguela. 

. Family YI. — Oyolostomid^.* 

Oyolostoma (see p. 306). 

Sub-genus : — Cyclotopsis, Blanford, 1864. 

I Type, C. semistriatus. Sow. ^ 

I Shell umbilicated, depressed, spirally striated; aperture 
^ subdircular ; operculum concentric, muliispiral, internally 
fiMsabzanous, externally shelly ; margins of the whorls raised. 

Distribution, 6 species. India, Sey^elles, Mauritins. 

Seep.30a. 
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Oyolophoetjs (see p. 308). 

Sub-genera \-^erdonia, Blanford, 1861. 

Type^ J. trooiblea, Benson sp. Nilgiri India. 

8h(iU minute, umbilicated, pyramidal, homy, tricariaaied; 
operoulum oonoentric, arotispiral, with a marginal sulcus all 
round ; membranous internally, i^Uy externally ; inner edge 
of each whorl resting on the outer edge of the next> 

Cyathopoma, Blanford, 1864. 

Type, 0. filocinctum, Benson sp. 

Shell minute, umbilicated, turbinated, or somewhat depressed ; 
epidermis thick, sometimes hispid, smooth, spirally striated, 
(fb lirated ; operoulum truncate, conoid, concentric, multispiral ; 
internally membranous, externally shelly; external margins 
of the whorls raised in the form of shelly plates, incurved; 
sometimes sculptured. 

Animal white, with a short oval foot, undivided beneath; 
tentacles small, hlack, with eyes at the base. 

DUlHhuUoni 6 species. In^a. 

Smbaoulto, Pearson. 

Distinguished by the possession of a retroverted sutural tube 
open at both ends, and by a modification of the form of the 
mantle corresponding to the same. 

Opiethoponts forms a sub-genus to Spiraculum, 

Olostopbis, Benson, 1860. 

Etymology y clostoe^ coiled, and ophia, a serpent. 

Type^ 0. Sankeyi, Benson. Moulmein, Burmah. * 

81M subconio; penultimate whorl the largest, last whoii 
s^arate and descending, subaxial small ; aperture subcmmlar, 
entire, toothed; margin expanded. 

Bhiostoma, Benson, 1860. 

Etymology f rhiout a promontory. 

Type, E. Haughtoni, Benson. 

Shell subdisooidal, broadly umbilicated ; last whorl separate, 
laterally descending ; aperture free, with an incision at ihe top, 
and a subtubular prominence crowning the slit; operculum 
multispiral. 

Distribution, 6 species. Burmah^ Siam, Oocbin China. 
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Anaultjs, Pfeiffer, 1855. 

A. bombyoinos. Borneo. 

Bhdl umbilicated, pupinseform ; peristome double, internal 
continuous, external dilated, perforated at tbe margin by a 
canal ; canal sutural and internal, terminating anteriorly, and 
embraced by tbe outer portion of tbe double peristome (it can 
be traced externally along tbe last wborl), and reaching into 
tbe concavity of tbe spire. Operculum very tbin, corneous; 
narrow-wborled. 

Dietrihution, 3 species. East Indian Arcbipelago. 

“Tbe use of tbe sutural tube seems to be tbe preservation of 
a communication with tbe external air when tbe aperture is 
closed. * * — (Benson . ) 

Opisthostoma, Blanford, 1860. 

Synonym^ Plectostoma, Adams, 1865. 

TypCf 0. Nilgirica, Blanford. Tbe Nilgiri?, India. 

* Shell pupiform, umbilicated, with a regular costulated orna- 
mentation; apical wborls obliquely distorted; last wborl 
strangulated, separated from tbe others, and applied to tbe 
penultimate; peristome double, free portion prolonged back- 
wards ; operculum homy (?) 

0. J)e Creapignif Adams {Plectostoma)^ has a conical spire, dnd 
the apical whorls are not excentric to tbe axis of the lower 
whorls, as they are in tbe ovate spire of 0. Nilgirica, 

Distribution, 5 species. India, Borneo, West Africa. 

[Family PsosEEPiNiDiE.] 

Animal with a short annulated muzzle ; tentacles two lateral, 
subulate ; eyes subsessile on tbe outer side of tbe base of tbe 
tentacles; sides simple; foot moderate, truncated in front, 
acute, and keeled above behind, with a concavity in tbe front 
part ; lateral and central teeth large, irregular, lobed, or den- 
tatod; operculum wanting. 

Shell beliciform, shining, imperforated; base callous; tbe 
septa between tbe upper whorls absorbed as in HeUdna and 
StoasUma, 

This flftmily is most nearly related to Eelicinidoe, 

Ceres, (Iray, 1856. 

Etymology, Ceres, tbe goddess of com. 

Type OarocoUa eolina, Duclos. 
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Shell carinated, upper surface rugose, epidermis thin ; callous 
beneath, shining; columella with one tooth or fold; lamelli- 
ferous on both sides of the aperture ; peristome straight, slightly 
thickened. 

‘‘The linpal membrane of C, Salleana^ Cuming, is broad, 
elongate, with numerous longitudinal series of teeth. Teeth 
00* 5 • 1 • 5 • 00; the central tooth (o, Fig. H) oblong, distinct, with 



a broad simple reflexed tip ; the flrst and second lateral teeth 
(1 and 2) rather broader than the central one, with a three^ 
toothed recurved tip; the third (3) narrow, elongate, with a 
slightly recurved end; the fourth and fifth (4 and 6) much 
larger, oblong, and irregular shaped ; the fourth about half as 
wide as the fifth, with three or four dentations on the inner side 
of the upper edge ; the fifth very large, broad, with a large 
subcentral reflexed lobe ; the lateral teeth are very numerous, 
subequal, similar, compressed, transparent, with a recurved 
tip, those of the inner teeth of the series being bifid.’* — (Gray.) 

DUtributicni 2 species. Mexico. 


Peoseepina, Gray, 1840.* 

Etymology, Proserpina, the daughter of Ceres. 

Type, P. nitida. Gray. 

Synonym, Odontostoma, D’Orbigny. 

Shdl globose or depressed, smooth, Ehining ; columella with 
one fold ; body of ^e penultimate whorl provided with one 
or many ^inil plaits, or wanting ; aperture lunate, contracted 
•often by palatal laminae ; peristome thin, straight. 

P. Swiftii has the columella fold only, and is the sole repre- 
sentative of the family at present known to inhabit South 
America. 

JDistrihution, 7 species. Cuba, Jamaica, Yenezuela. 

• See p. 289. 

D 
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PE 08 EBFINELLA, Bland, 186d« 

Efsymolo^^ diminutiye of Proserpina, 

Type, P. Berendti, Bland. 

Distribution, Mexico, 3000 to 4,000 feet. 

Shell as in Proserpina; oolnmella fold absent; aperture witi: 
one parietal lamelliform plait. 

[Family HELioiNrDiB] 

Contains : — 

Helioina {LuddeTla, TrocTudeUa, Alcadia), 

Schasicheila, Shell 'with very close, long, spiral, epidermal 
fringes. Distribution, 6 species. Central America and the 
Bahamas. 

Perenna, Guppy, 1867 ; P. lamellosa. Guppy, Trinidad. Shell 
like Helicina, depressed ; whorls lirate and carinate. Operculum 
thin, suboval, concentrically striated ; nucleus subcentral. 
Animal like Eelicina, Distribution, 2 sjtecies. Trinidad, 
Yucatan. 

Bouecieea, Pfisiflfer, 1861. 

Type, B. helicinaeformis, Pf. 

Shell like Eelicina, dull, and without the columellar callosity ; 
columella toothed benealh ; aperture ovate ; peristome spread- 
ing. Lingual dentition agrees with that of Helicina, Oper- 
culum ovate, homy, few-whorled. 

Distribution, 2 species. South America. 

Stoastoma, and 

Geoeissa, Blanford, 1864. 

Type, Hydrocena pyxis, Benson. 

Animal famished with hemispherical lobes in the place of 
tentacles; eyes normal; foot short, rotund. Operculum semi- 
oval, no spiral stmcture as in Hdidna; excentrically striated, 
testaceous, transparent. 

SheH resembling that of Hyd/rocena, imperforated, small, 
conical, amber-, or reddish-colou^, spirally sweated or striated. 

Distribution, 6 species. Adhering to limestone rocks, India, f 

f 

[Famtlt Aoiculid.®.] 1 

The genera enumerated in this family are A choula, Gikh 
MELANIA, OniTXYA, and Teunoatslla, the last with the^llow- 
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Sub-genus:— H. and A. Adorns, 1863. 

Tyjjc, Truncatella porreota, Gould, TabeitL Operoulum 
shelly, fbmished with erect radiating lamellae. Aperture of shell 
oyate ; last whorl separate ; peristome continuous, expanded. 

Order nit—OpisTHO-BRAKOfiiA^A. 

Family I.—Tornatellidje. 

Etallonia, Deshayes, 1864. 

"Dedicated to M. Etallon, a French palaeontologist. 

• Type, E. cytharella, De^ 

Shell oyate, subfusiform, resembling certain small Mitres; 
spire short, conical, obtuse, few-whorled ; aperture elongated, 
narrow, base entire, subemarginate ; lip simple, acute, a^ed ; 
columella thick, cylindrical, twisted in the middle to resemble 
an obtuse plait ; acute anteriorly. 

Distribution, 3 q)ecies. Eocene. Paris basin, Yalognes. 

Aotasonella. — S ub-genus, Volmlina, Stoliczka, 1865; 
(ActaeonoUa part. Meek, 1863). 

Volyaria losyis, Sowerby. 

Shell oyate, yolyuhform, involute, more or less attenuate 
above, widest below the middle, entirely without any traces of 
a spire. 

Fossil, 6 species. Cretaceous. Germany, Syria. 

Family YI.— DoRn).®, 

Akqasiella, Crosse, 1864. 

Dedicated to Mr. G. F. Angas. 

Tffpe, A. Edwardsi, Port Jackson. 

Animal elongated, rounded in &ont, attenuated and pointed 
behind; mantle covering the head and foot; dorsal tentacles 
two, clayate as in Dons ; gills plumose, less numerous, and 
placed in front of the anus as in Triopa, and occupying the 
median part of the back, a more forward position than in others 
of the 

^ Plooamophorxjs, Buppell. 

Example, P. Oeylonious, Kelaart sp. 

Synonym, Peplidia, Lowe ; P (Jymnodoris, Stimpson. 

Animal, similar to FoJycera, but the tentacles are letractilo 
within sheaths. 

Distribution, 3 species. 'Madeira, Australia, Ceylon* 

. d2 
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Kalinoa, Alder and Hancock, 1663. 

Etymology y an old Indian name for Telinguna. 

TypOy K. omata, Aid. and Han. Coromandel coast. 

Animal witli an obtusely rounded body ; branchiae plumose, 
non-retractile, surrounding the vent, but placed separately at a 
little distance from it on the posterior part of the back. 

[Family Domdopsid^, Alder and Hancock, 1863.] 

Dorsal tentacles retractile within sheaths ; no oral tentacles. 
Tongue atrophied, buccal bulb modified into a delicate suctorial 
retractile proboscis ; mantle devoid of spicula. 

Doeidopsis, Alder and Hancock, 1863. 

Body depressed, oval or elliptical ; mantle covering the head 
and foot, smooth, or with soft; warty tubercles ; dorsal tentacles 
laminated ; head minute, generally produced into small lateral 
lobes, without oral tentacles; branchise plumose, wholly or 
partially surrounding the vent on the media-dorsal line, retrac- 
tile within a common cavity. 

Diatrihutiony 10 species. East Indies, China, Madeira. 

Family Vn.— T eitoniadje.* 

Heeo, Loven. 

Example, H. foimosa, Lov. 

Animal with no mantle ; tentacles two, linear, simple non- 
retractile ; veil plain, produced at the sides, gills branched or 
umbellated. Tongue with a large central denticulated spine, 
and two simple lateral spines. Jaws corneous. 

[Family EoLroroiB.] 

Phidiana, Gray. 

ExompUy P. Patagonioa, D’Orbigny. 

Anirml with a stout body; dorsal tentacles clavate, laminated; 
oval tentacles very large ; gills in close transverse rows ; sides 
of the foot rounded. 

[Family EouDis.] 

Maueetja, Alder and Hancock, 1863. 

Type, M. ferruginosa. Aid. and BEan. India. 

Animal ovate, depressed, with a distinct cloak* Dorsal ten- 
Incles with the upper portion papillated: no oral tentadea. Head 
l^ad, with a semilunar veil. Branchise papillose or linear, 
{daced in several rows round the margin of the cloak. Anu$ 
• See p. 882 . 
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lateral. Tongue narrow, witli three pectinated plates in each 
row. Jaws large and strong, margins without dentioulatiom\ 
This genus is closely related to Antiopa, 

pHYiiLOBiLAJTCHtrs, Alder and Hancock, 1863. 

TypBy Proctonotus orientalis, Helaart. India. 

Animal elongated, flattened on the back, angulated at the 
sides, without a distinct cloak. Tentacles two, dorsal, longitudi- 
nally folded, bifurcate above, non-retractile. Head produced 
at file sides into angulated and folded expansions. Branchiso 
leaf-like, with distinct foot-stalks, arranged in several rows 
along the sides of the back and round the head in front. Anus 
lateral. The tongue resembles that of Hirmcea. 


CLASS IV.— BEACHIOPODA.* 

Family I. — ^TEREBBATULiDjE.t 
Terebbatula (see p. 363). 

Sub-genus, Renseelceria, Hall, 1869. 

Dedicated to the late Hon. Stephen Van Eensselaer. 

Examples, E. ovoides. Hall, Pig. 18 ; Terebratula strigiceps, 
Edmer. 

SJiell ovoid or suborbicular, without mesial fold or sinus; 
boak prominent, acute, more or less 
incurved; foramen terminal, some- 
times concealed. Ventral valve with, 
two diverging cardinal teeth supported 
by strong dental plates. Dorsal valve 
with the dental sockets between tho 
sheU and a strong process from which 
the slender crura proceed, first in a 
direct line, and then one division of 
each, diverging into the centre of the 
ventral valve, terminate in acute points. 

On the other side the divisions extend 
nearly at right angles to the axis of 
the shell into the cavity of the dorsal 
valve; and thence bending abruptly 

forwaid and gradually converging, 

terminate above the centre of the shell of i?. ovoidH, showing die thick* 

in a thin flattened or longitudinally 

concave plate. longltndhial plate. 

t See p. 



Fig. 18. 

The interior ot the dorsal ralva 


•See^864. 
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BefnMdoBfiat if not synonymous with, is closely related to, 
Mega/nim$* 

FobHI, 11 q)ecies. Silurian to Deyonian. Europe, North 
America. 

. Oenteonella, Billings, 1859. 

Etymology y diminutiye of Tcentrony a q)ur. 

Tyjgey Bhynchonella glans-fagea, HaU. 

Shell haying the general form of Tcrehratula. Dorsal yalve 
with a loop consisting of two riband-like lamellae, which were 
united at an acute angle at the point of greatest extension, 
whence they recurve in a thin vertical plate which is not 
attached at either margin, approaching in some respects to 
Waldheimia, 

Distrihdiony 4 species. Devonian. North America. 

Leptocgelia, Hall, 1859. (Ocelospira, Hall). 

Appears to differ from CeniroTiella only in consisting of 
species which have the surface ribbed instead of smooth. 

Distribution^ 9 species. Mid. Silurian — Devonian. Europe, 
North America. No true TorobratulBe have been found in 
beds older than the Devonian. 

Family n.— S pimfebidje.* 
s, Winchell, 1863. 



Fig. 19. throagb the beak of the ventral valve of S. typa (Winchell). 

I, tortal itetai or lamella ; t, tube incomplete ; r, meaial ridge. 

ExcmpU», S. typa, Winchell, Fig. 19; Spirifera distans. Sow. 

SJM like tkat <3i Spirifera, with an , elongated hinge-line. 
Ventral valve with a broad mesial sinus, a very broad area, and 
a narrow tnangular ffssure closed towards the apex by an 
external convex pseudo-deltidium ; beneath which, and div^g- 
ing from it, is einother transverse plate connecting the vertical 
dental lamellse, which are incurved so as to nei^y join their 
infsrior edges, thus forming a fissured tube, which projects 
beyond the liniite of the plate from which it originates into ttte 
interior of the shell. A low median ridge es^nds horn the 
Seep. sn. 
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BBACraZOPODA. 


beak to tke anterior part of the valve. Dorsal valve depressed 
withoat an area, and ‘with a distinct mesial fold. SMl^strudure 
pimotate. 

Fossil, 2 species. Carboniferous. United States, Ireland, 
Belgium* 

Oybtina, Davidson, 1858. 

Etymology, modified from the diminutive {Cyriiditm) of 
Vyriia^ ^ 

Examples, 0. heterodyta, 0. Demar- 
lii, and 0. septosa. 

• resembling Spirifera, but "with- 
out the vertical shelly plates -which 
diverge from the extremity of the beak. 

Interior of ventral valve ■with two con- 
tiguous vertical septa, which coalesce 
into one median jplate, which extends 
from the extremity of the beak to within 
a short distance of the frontal mai‘gin, 
and then diverges to form dental plates, - . 

as in Fentamerus, The fissure is co- sStSS; 
vered by an arch-shaped deltidium ;; deitiaium ; x, v-ehaped chamber, 
but in C, Demarlii the median septum is continued as far as 
the under surface of the deltidium, and the dental plates are 
fixed to the sides, instead of the upper edge, as in (7. heterodyta 
and (7. septosa. 

“ Spiral coils having the same position as in Spirifera, but 
the two first coils are connected a little in front of the mid- 
length by an apparatus somewhat like that of Sptrigera, but 
not so complicated. A very slender process springs upwards 
towards the ventral valve from each coil, and, at a height of 
about oner line, curves forwards. The two then unite and form 
a single band, which extends forwards to about the front of tho 
ooH, and there ends in an obtuse point.” — (Billings.) 

DiiMhaion, 9 species. Devonian — ^I^s. B^irope and 

North Amerioa*. 



Mebistella, Hall, 1860. 

Etymology, diminutive of Merista, an allied genus, 

Exompks, Atrypa tumida, Dai. ; Meristella Isevis, Halt 
8heU oval, ovoid, orbioulw or transverse. Yalves uneqpially 
convex, with or without a median fdd and sinus ; beak appa*< 
rently imperforate, incurved ; area none. Surface smoolh or 
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coucoiitrically striated. Dorsal valve with a* longitudinal 
septum; upper part of the ventral valve with a deep sub** 
triangular muscular impression which unites with the rostral 
cavity. 

The species of this genus are Merista without the peculiar 
appendage of the vent^ valve. 

Distribution, 17 species. Silurian — ^Devonian. Europe, North 
America. 

The forms marked by plications on the mesial fold and sinus, 
and sometimes with obscure or distinct plications on the lateral 
portions of the shell, constitute the genus Leioehynohus, Hall. 
4 species. Devonian. United States. ' 

Ohaeionella, Billings, 1861. 

Synonym, Cryptonella, Hall, 1861. 

Tyjpe, Athyris scitula. 

Shell resembling Athyris, but more elongate-ovate or ap- 
proaching to TerSratula in form. Internal spires as in Athyris 
and Merista, but the dorsal hinge-plate is either obsolete along 
the middle, or anchylosed to the bottom of the valve. Foramen 
terminal, bounded on the lower side by one or two deltidial 
pieces, or by a portion of the shell. The mesial septum in the 
dorsal valve is either absent or rudimentary. 

Distribution, 15 species. Devonian. America, Spain. 

Nucleospiea, Hall, 1859. 

Etymology, nucleus, and spira. 

Types, Spirifer pisum, Sowerby; Nucleospira ventricosa, 
Hall, Pigs. 21, 22, 23. 



Nucleoipira ventnoosa. 

Fig. 21, ii^erior of the dorsal valve. Fig. 22, interior of the ventral valve. Fig. 21, 
interior of tlie dorsal valve, with a portion of the ventral valve attached. 

J, cardinal process ; c e, cmral processes ; b 6, dental pockets ; r, mnscnlar impres- 
liooa } f . medio-longitndinal septum; tt, teetli; 2, a flattened space or false area 
beneafii the beak. {Hall.) 
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Shtll punctate ; Bplieroidal ; beaked ; binge line shorter than 
the wid^ of the shell ; cardinal extremities rounded. Internal 
spires as in Spirifera, Ventral valve with a flattened space or 
false area beneath the beak, on each side of which, at the base, 
is a strong tooth ; a narrow medio-longitudinal septum extends 
from the beak to the base. Dorsal valve furnished with a strong 
spatulate cardinal process^ which, rising vertically irom the 
cardinal margin, is closely grasped at its base by the cardinal 
teeth of the oQier valve ; and thence bending abruptly upwards, 
and expanding, is projected into the cavity of the opposite beak, 
Jying close upon the under side of the false area. Cardinal pro- 
cess grooved to allow of the passage of the peduncle, for tho 
protrusion of which a minute foramen is sometimes observed in 
the beak. The crural processes originate at the base of the 
cardinal process. A medio-longitudinal septum as in the ventral 
valve. 

Surface of sh^ apparently smooth, under a lens punctate ; 
when perfect, covered with minute hair-like spines. 

The larger species of this genus present some analogy in 
external appearance with Spirigera, and the presence of internal 
spires increases the similarity. The cardinal teeth resemble those 
of Spirigera and Merista, In form, and in the punctated test, it 
simulates Magas; while the elongate cardinal process of the 
dorsal valve resembles that structure in Theoidium. 

Distribution^ 7 species. Silurian. United States, England 

Trematospiea, Hall, 1851). 

Etymology i trema, a foramen, and spira. 

Example, T. multistriata. Hall. 

8hdl transverse, elliptical, or subrhomboidal, furnished with 
internal spires (arranged as in Spirifera ) ; hinge line shorter 
than the width of the sheU. Yalves articulated by teeth and 
sockets ; beak of ventral valve produced or incurved and trun- 
cated by a small round perforation separated from the hinge 
line by a deltidium. A deep triangular pit or foram^ beneath 
the beak, which is filed by the closely incurved beak of the dorsal 
* valve, Ealse area sometimes deflned. 

Distribution, 7 species. Upper Silurian — ^Middle Devonia&. 
United States* 

This genus and the next appear to be doaely related te 
Jtetria, 



HAKUAXi OF THB MOLLUSOA. 


Bhtkohospiba, Hall, 1659. 

Btymdlogyt pvyxosy a beak, and ^ira; in allusion to its 
eimil^ty in form to BhyncTionellay and baying internal spires. 

Type, Waldbeimia formosa, Hall. 

BhM somewbat similar to Rhynchoiella, but usually more 
symmetrically rounded, and with less distinct mesial sinuosities ; 
and in these characters they resemble Waldhi'imia* 

Valves articulated by teeth and socket}^, ‘similar to those of 
Kudeo^ra; the crura supporting two conical spires. The 
cardinal process of the dorsal yalye is a broad emarginate plate ; 
beak of ihe ventral valve largely perforated. Surface plicated 
or striated. 

Distribution, 7 species. Silurian— Devonian. United States, 
Bussia. 


Ateyta (see p. 378). 


The internal appendages of Atrypa reticularu (see Pig. 24) 
consist of a pair of spiral cones, placed side by side, with their 
apices directed towards the cavity of the dorsal valve; the 
lamellse have their origin on the socket- walls, and run parallel 



Fig.^ 


with the inner margin of the valve. 
“ The spiral cones are connected by 
an entire and continuous loop, which 
is confined to the rostral part of the 
shell. The loop arises from the posterior 
portion of the first volutions of the 
spires, and curves gently forward 
and upward ; the central or elevated 
portion is situated between and be- 
hind the cones, and forms a more or 
less abrupt curve, or is prolonged 
into a point directed towards the 


dorsal valve. The existence and form of this loop have been 
ascertained in several different varieties of A. retioularU, as 
w^ as in A. epinosa, Hall.*’ — (Whitfield.) 

Sub-genus, Zygospiea, Hall, 1862. 


Bynmym, Stenocisma, Oonrad, 1847. Spiral cones connected 
by an entire and continuous loop in a very mmilar manner to 
that shown to exist in Atrypa reticvHaris ; but the loop having 
ila coimection with the spiral lamellse at a point rdatively more 
dmtant from their origin on the hinge plate, and passing over, 
or in front of the spires. 


BBAOmOPODA. 


Family III.— BHYNOHOiTELLiDiE. 

Eatoioa, Hall, 1859. 

Dedicated to the late Professor Amos Eaton. 

Example»y Atrypa pecnliaris, Conrad ; A. singularis, Vanuxem. 

Shell like that of Rhynchonella ; the lower half of the yentral 
valve with a broad deep sinus. Valves articulating by means 
of two teeth in the ventral valve, with corresponding sockets in 
the dorsal valve, and a median septum embraced between the 
deeply bifurcating cardinal process of the opposite one. 

Dorsal valve with four crural processes ; in the ventral valve 
the dental plates are represented by elevated lamellae surround- 
ing the muscular impression, which is much stronger and differs 
in some respects from that of Rhynclwntlla. 

Fossily 7 species. Upper Silurian. United States. 

Oameeella, Billings, 1859. 

ExampleSy 0. Volborthi, Billings ; Atrypa extans, HaU. 

Synonym, Triplesia, Hall, 1859. 

Ventral valve with a small triangular chamber beneath the 
beak, supported by a short mesial septum as in Fentamerm. 
Dorsal valve with a single mesial septum and two short lameUce 
for the support of the oral appendages, as in BhynchoneUa, 
Surface smooth or obscurely plicated. 

Distribution, 9 species. Lower Silurian. North America. 

Eiohwaldia, Billings, 1858. 

Dedicated to Professor Eichwald, the celebrated Eussian 
palaeontologist. 

Type, E. subtrigonalis, Lower Silurian. Canada. 

Shell with the ventral valve perforated on the umbo for the 
passage of a peduncle ; the place of the foramen beneath the 
beak being occupied by an imperforate concave plate ; the in- 
terior of each vcdve divided byamedio-longitudinal ridge, that 
of the dorsal valve very prominent ; hinge and teeth sockets 
wanting. 

The internal structure of the ventral valve somewhat resem- 
bles that of Pentamerue or Camorophoria, 

• DistrUmtion, 3 species. Silurian, Canada ; England. 

STBiogTiATOmuL, BiUings, 1863. 

Dedicated to the late Professor H. E. Strickland. 

Synonyms, Stricklandia, Billings, 1859 (non Buckman); 
BeiUHMilssria (pars), HaH. 
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Type^ Peiitamerus lens, Sowerby. 

Shdl usually large, elongate-oval, &c. ; valves nearly eqaaly 
never globose; a short mesial septum in the interior of the ven- 
.tral valve supporting a small triangulai* chamber beneath the 
beak as in Pentamerm ; in the dorsal valve no longitudinal septa, 
spires, or loop, the whole of the internal solid organs consisting 
of two short or rudimentary dental plates, which in some spe- 
cies bear prolonged calcified processes for the support of the 
cirrated arms. A more or less developed area in the ventral valve. 

In S* IcBvis and 8. microcamerm the hinge line is straight and 
much extended. In 8. Arachne, Billings, the area of Qio ven-» 
tral valve is so much developed as to give the whole shell the 
external appearance of an Orthis. 

Distrihutiouj 10 species. Middle Silurian, Europe, America. 
8* ehngata, Vanuxem, is the only species known in the Devonian 
rocks. 

EAMILY IV. — ORTHID.E.* • 

Skenidium, Hall, 1861. 

Etymology t skenidiony a little tent. 

Typey Orthis insignis. 

8h€ll having the general aspect of OrthiSy except in the ex- 
treme elevation of the ventral valve ; cardinal process prolonged 
into a median septum, which extends to the base or f^nt mar- 
gin of the shell, and occasionally bifurcates at this lower ex- 
tremity. Area large and triang^ar in the typical species. 

DistrihvUony 3 species. Silurian, United States. 


Streptoehynchus, Elng, 1850 (see p. 380). 



Fig. 25. Fig. 20. 

^treptorhyTuhM ptlargonatut* 

Fig. 25«— Interior ol the ventral valve ; teeth ; a, cardinal mnaenlar Impreaeioni. 
26.— Interior of the donal valve ;«,aocket 0 { v, cardinal prooeas; r, addootor aoar. 

Etymology y stre^Oy 1 bend or twist; rhynckoSy a beak, * . 

. TypeSy 8. pelargonatus, Schloth. sp. ; 8. Devonioa, D’Orb, i^. 
» Seep. 679. 


BRAOHIOPODA. 


Slidl ineqnivalved, convex or concavo-convex, externally 
striated ; hinge line rather shorter than the width of the shell; 
dorsal valve semidrcnlar, with a small narrow area. Ventral 
valve with a prolonged and oftentimes bent beak ; area trian- 
gular, with a fissure covered by a convex psoudo-deltidium. No 
foramen is observable, but the cardinal process is at times seen 
partially extending under the deltidium (Fig. 26). 

Interior of ventral valve, with a strong hinge- work on either 
side at the base of the fissure, supported by a dental plate 
(Fig. 25, t ) ; muscular scars two, elongated, oval, deeply exca- 
vated, separated by a wide mesial ridge (Fig. 26, r). 

Interior of dorsal valve with a largely developed cardmal 
process, composed of two projections, grooved or bidentated 
towards the extremity of their outer surface; socket plates 
large, and partly uni^ to the lower portion of the cardinal 
process; adductor scars quadruple, occupying more than a 
third of the len^ of the valve, and arranged in pairs, divided 
by a short rounded mesial ridge. 

This genus is intermediate between Orthis and Strophomena. 

Dutrihution^ 6 species. Sil. — ^Perm. Europe, Asia, America, 
and Australia. 

Teopidoleptus, Hall, 1859. 

Etymology j tropis, a keel, and thin; the carinated 

ventral valve and shallow visceral cavity, in its analogy with 
Le^tcena, (See Eeg. Eep.,” 1856, p. 3.) 

Type, Strophomena carinata, Conrad. 

Shdl transversely oval, or longitudinally semi-elliptical, 
articulating by teeth and sockets, hinge line about equal to the 
breadth of the shell. Ventral valve convex, with a linear area 
and triangular foramen in the margin of the area ; from the inner 
edges of ^is proceed the dental lamellce, which are separated 
from the area by a narrow groove strongly crenulated on the 
outer edge, and extending obliquely outwards, terminating in a 
low ridge which, partially surroimds the muscular impression ; 
dorsal valve concave; cardinal process prominent, wedge- 
shaped, supporting the bases of the crura ; dental fossets crenu- 
lat^, surface plicated ; shell structure punctated. 

JHitribuHon, 2 species. Devonian. XJnited States. 

VixuUNA, Hall, 1861. 

Etymcd^, Vitula, a goddess. 

Type, V. pustulosa. Devonian. New York. 



MANUAL OF THE XOLLUSOA. 


resembles that of Tropidcili^tua, but the dental prooessos 
are not crennlated, nor distinctly separated from the aiea os in 
tiiat genus, 

Amphiolina, Lanbe, 1866. 

Etymology, amphi, about, and clino, a slope. 

Type, A. dubia, Munster (Producta). 

Shell inequiyalve circular, excavated, smooth ; central valve 
convex, beak short ; perforated ; dorsal concavo ; hinge line very 
short and suboblique; area wanting; deltidium triangular, dis- 
tinct; structure of the test fibrous, squamose; externally 
Amphiclina resembles some Leptsenso, the shell structure is ver^ 
similar. 

Eietribuiion, 2 species. St. Cassian, Austria. 

Caheola. Within the last few years the researches of Pro- 
fessors Suess and Lindstrom have thrown considerable doubt as 
to this genus belonging to the Brachiopoda.” •. . “If a bra- 

chiopod it seems the most abnormal of all its genera.” — Davids- 
son (1865). 

Family VIII. — ^LmauLiDjE.® 

Lingulella, Salter, 1866. 

Etymology, diminutive of Lingula. 

Type, Lingula Davisii, M*Coy. 

Shell nearly equivalve, broad oblong, the ventral valve' 
pointed, with a distinct pedicle-groove. Muscular sears strong, 
nearly as in Oholus, but the pair of anterior retractors are more 
linear than in Obolus, and the sliding muscles small, and not 
quite external as in OMus,'' — (Salter.) 

Distribution, 3 species. Lower Silurian. Ireland, Wales, 
Norway. 

Lingxtlefis, Hall, 1863. 

Etymology, lingula, a little tongue ; lepie, a scale. 

Type, Lingula pinniformis, Owen, 

Shell thin, subovate, or subtrigonal ; composition and stroa* 
ture €is in Linguki, Ventral or larger valve with beak more 
less produced and pointed ; visceral scar trilobed, with a longi- 
tudinal raised mesial line or septum — ^lateral divisions diverging, 
and usually longer than the middle one ; dorsal or smaller valve 
with the beak less produced than that of the other ; visoearal 
scar flabelliform. 

DieMlmtion, 4 species. Silurian, Ameriea* 

» See p. 990 , 
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Teimebella, Billings, 1863. 

Shell allied to that of Oholus, from which it difEbrs in the pos- 
session in the interior of each yalye of thi’ee longitudinal septa 
of variable length, which support a horizontal or concave plate. 

Distrihutiont 2 species. Silurian. Canada. 

Obolella, Billings, 1861. 

Etymology i diminutive of Oholus, 

Synonym^ (?) Keyserlingia, Pander. 

Type, OboleUa chromatica, Billings. 

** Shell ovate, circular or subquadrate, convex or plano-con- 
vex ; ventral valve with a false area, which is sometimes minute, 
and usually grooved for the passage of the peduncle; dorsal 
valve either with or without an area ; muscular scars in the 
ventral valve, four ; one pair in front of the beak near the 
middle, or in the mpper half of the shell, and the others situated 
one on each side near the cardinal edge ; shell calcareous ; sur- 
face concentrically striated, sometimes with thin extended lamel- 
lose edges.” 

“In general form these small shells somewhat resemble 
Oholus, but the arrangement of the muscular impressions is 
different. In Oholus the two central scars have their smaBei 
extremities directed downwards, converging towards each other ; 
but in this genus the arrangement is exactly the reverse.” — 
(Billings.) 

Distribution, 12 species. Lower Silurian. United States, 
Canada, England, Spain. 


CLASS PTEEOPODA.^ 

Hebmioeratites, Eichwald, 1840. 

Shell cylindrical or semi-cylindrical, elongated, straight, with 
a dark brown corneous epidermis, famished with a straight, 
median siphuncle, which does not traverse any chambers. 

^ Fpssil, 3 species. Middle Silurian. Bussia. 

Saltebella, Billings, 1861. 

Dedicated to Mr. J. W. Sedter, late Palaeontologist to the 
Geological Survey of Great Britain. 

Shell small, slender, conical, straight, oonristing of many 
* Seea.846. 
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cones placed one within the other ; the transverse section of the 
tubes is circular or subtriangular ; the surface is transversely 
or longitudinally striated. 

Fossily 3 species. Lower Silurian. Canada. 

Phragmotheoa, Barrande, 1867. 

Typey P. Bohemica. Upper Silurian. Bohemia. 

SMI like that of Pterothecay but chambered. 


CLASS CONCHIPEBA.* 

[Family 

The genera included are : Anomia {Limanomia) (p, 408), 
Placunomia (p. 409), Plaouna (p. 409), Cakolia (p. 410), 
Plaounopsis (p. 410), and Placenta (p. 410). 

ft 

Family I. — OsTiiErD^.t 

The genera enumerated are Osteea {Gryphceuy Exogyra) and 

Pernostrcka, Munier-Chalmas, 1864. 

Derivation from Pema and Ostrea, 

Exampky Ostrea Luciensis, D’Orbigny. 

.SMI more or less thick, adherent by the left valve, sub- 
circular, squarish, or trapezoidal, nearly equilateral, inequi- 
valve ; test foliaceous, subnacreous, resembling that of Ostreay 
uo fibrous cortical layers; umbones obsolete; hinge line di- 
verging more or less broad, with 4 to 8 vertical ligamenta? 
furrows, some long and deep, others short and rudmentary. 
Muscular impression subcircular or semilunar, deeper in the 
fixed valve than in the other. 

'The species of this genus, with the exception of the liga- 
mental pits, have nearly all the characters of Ostrea; they serve 
to link the families Ostreidce and Aviculidoe, 

Distrihutiony 7 species. Middle Lias — , Forest Marble. 
Fiance, England. 

[Family PBoriNiDjB.] 

The genera are Peoten {Neitheay Pallium), Hemipbotsk 
(p. 412), Hinnites (p. 412), Lima (p. 412), Spondylus (p. 418), 
PSEDic (p. 414), I^gatula (p. 414), and the following addi* 
tional genera and sub-genera: — 

* Seep. 893. 
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OONOBIFERA. 


|>EBNOF£OTEN, Winchell, 1865. 

DtrimHon^ Pema and Pectm^ from a oombination of some of 
tbe obaracters of the two genera. 

Type^ ATicnlopecten limaefonnis, ‘Wbite and Wllitfield. 

8hdl Bubeqnivi^lve, inequilateral, anricnlated ; binge line 
straight, with a central triangular cartilage pit and a transverse 
plate, with smaller lateral cartilage pits diminishing in size and 
depth from the centre outwards. 

Pemopecten agrees with Amuaium in its subsymmetrical ears, 
cardinal cartilage pit, and in the absence of radiating ridges, 
];)ut differs in its straight hinge line and lateral cartilage pits. 

Fossilf 7 species. Carboniferous limestone. Michigan, Bel- 
gium, Nassau. Probably others referred to Avicula, Pterinea, 
and more especially to Avicttlopecten, Amtistum, and Pecten, 

Aviculopeotek (p. 417) does not possess the prismatic of the 
AvicvlidoR, but the peculiar corrugated tubular structure of the 
PecUnidcR (Meeh^. It bears the same relations to existing 
Pectena as Pterinea does to existing Avioulas. 

Plicattjla (see p. 414). 

Sub-genus, (Parkinson, 1811), Deslongchamps, 1858. 

Example^ Harpax Parkinsoni, Brown. ' 

Hinge of attached valve consisting of a flattened triangular 
plate, traversed by a central more or less perpendicular liga- 
mental furrow, exterior to which are slightly marked diverging 
sulci to receive the elevated borders of the ligamental groove 
in the other valve ; the outer borders of the plate form length- 
ened and elevated dental processes. Hange plate of free valve 
traversed mesially by the ligainental groove, the borders to 
which are elevated and but slightly diverging; exterior to 
these are strongly impressed grooves to receive the dental pro- 
cesses of the other valve, 

Foaaily 16 species. Lias and Lower Oolites. France and 
England. 

Tebquemia, Tate, 1867. 

Dedicated to M. 0. Terquem, on eminent palaeontologist. 

Example, T. Heberti, Terquem, Mem, Soo. G5ol. de Fr., vol. 
viii. p. 106, t. 13, f. 1—3, 1866. 

Synonym, Carpenteria, E. Deslongchamps, 1858 {non Gray, 
1856. 

Shell inequivalve, subequilateral, attached by the umbonal 
portion of &e right valve; the left valve slightly concave, 
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fiznoothi and opiamented posteriory, as also the free portion 
oi the right y^ye, by concentric pli^tions or radiating ribs. 
Hinge area triangular, transyerse, striated in the same 
direction, edentulous, sometimes produced in the middle line ; 
ligamental fhrrow median, longitudinal, straight, rather nar- 
ro'vr. Muscular scar near the posterior margin; pallial line 
wanting. Externally the shells of this genus resemble those 
of JSinnitea and Ostrea, 

Fossil, 5 species. Lower — Upper Lias. France, Germany, 
Great Britain. 


Family II.—AyicuLiD^E.* 

Sub-family 1. — PxEEiNEiNiE. Cartilage contained in a 
series of linear furrows nearly parallel to the cardinal margin ; 
hinge-margin broad, £at; anterior muscular scar moderately 
deyeloped and deep. Extinct. 

Genus : — ^Pterinea (probably includes the Silurian and 
Deyonian species referred to 'Avicula)» 

Sub-genus : — Eopteria, Billings ; E. Typica, L. Sil. New- 
foundland. Valyes equally conyex, hinge with an external (?) 
ligament. 


Monopteria, Meek, 1866. 

Type, Geryillia longispina, Cox. Coal Measures. Kentucky. 
Hin^ edentulous ; anterior muscular scar faint, as in Avictda, 

Myalina (see p. 421). Ambonyohia (p. 417), (?) Aotino- 
LBSMA, and Pteeopeena (p. 416). A, Casei {Megapteria, Meek), 
Lower Silurian, Indiana, differs from the t^ioal forms of the 
genus in the great deyelopment of its posterior wing. 

Sub-family 2. — ^AyiouLiNie:. Cartilage pit single, defined ; 
anterior muscular scar yery small. 

Genera : — AYi(JUhA.{Maleagrina, Malleus^YTJijSELLX (p. 416); 
Auoblla (p. 416), Monotis (p. 417), Halobia (p. 417), Posmo- 
NOMYA (?) Cabdiola (p. 417); Eubydbsma (p. 417). 

Sub-£a:^y 8.— PBKBrax)jE. Cartilage contained in a series 
of transyerse furrows. Anterior muscular scar generally yery 
small. 

Genera Pbrna (p. 418), Crbnatula (p. 418), HYPOiMia 
(p. 418), GbeyhiLia (p. 418), Babewellta (p. 418), and Inoob* 
BAicue (p. 419), and the following additionid genera 
*Seep.41«. 
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HdBKSSiA, Laube, 1865. 

Dedicated to Director Dr. Moriz H5mes. 

ffVpe, Qorvillia sociaHs, Scklotb, St. Cassian. 

Differs from the typical Gervillise by the peculiar structure of 
the hinge, and by a more or less lengthened septum going 
through the cavity of the umbones. The genus is intermediate 
between Cassianella and Oervillia. 

Nayadina, Munier-Ohalmas, 1863. 

N. Heberti, Munier, Oenonamian, Aubeterro. 

Shell resembling a transverse VuUellay rostrated posteriorly ; 
the internal fibrous layer is wanting. 

Eligmtjs, E. Deslongchamps, 1856. 

Etymology, cXty/jto?, a sinuosity, in allusion to the sinuosities 
of the borders of the post-apical opening. 

Type, E. polytyj^s, E. Dcslong. Eig. 27 



Fig. 87 .— Eligmus Polytypns. 


Animal unknown. ^ 

Shell free, or perhaps attached by a b 3 rssus, nearly equi- 
valve, inequilateral; ovate or cylindrical, more or less com- 
pressed; anterior .extremity inflated, and shorter than the 
attenuated posterior one. Test rather thick, folianeous. XJm- 
d)ones inflated, slightly depressed or flattened, diverging and 
directed backwards. Yalves closed at both extremiries, with 
an unsymmetrioal (byssalP) sinus, «, behind the umbones; 
ornamented by oblique, radiating oarinated ribs. Hinge 
short, straight, edenMous ; ligamental area triangular, with a 
supeiff cial pit, h Muscular soar single, situated on the free 
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end of a spoon-shaped process, p, 'which originates from beneath 
the nxnbonal cavity, pallial line wanting. 

Distribution, '3 species. Inferior Oolite, and Great Oolite. 
Maine-et-Loire, Oalvados, Balin, Galicia. 

The internal process of Eligmus has no analogy 'with that of 
the My<B and Anatince, which in them supports the cartilage, 
and is an internal prolongation of the hinge ; whilst that of 
Eligmus gives attachment to the adductor muscle, and arises 
from beneath the hinge. Eligmus is related through Vulsella 
Thronensis, Dujardin, to Vulsella; the test, however, is not 
fibrous, and M. Munier supposes that the internal nacreous 
layer has been destroyed by fossilization. 

Cassianella, Beyrich, 1861. 

Synonym, Gryphorhynchus, Meek, 1864, 

Type, Avicula gryphoeata, Munster. 

Shell thick, sub-hemispherical ; right valve fiat or convave, 
the left veiy gibbous; no defined byssal * «tnu«. TJmbones 
sub-central, hinge line equalling the greatest length of the 
shell, in both valves -with a 'wide well-defined carnal area ; 
oars sub-equal, not produced. Hinge with several small irre- 
gular teeth near the middle. Surface striated. 

Fossil, 6 species. Upper Trias — L. Lias. Austria, Ba'varia, 
Himalp.yas. 

Sub-family 4. — Pinniince, 

Genus : — ^P inna. Sub-genus, Aviculopinna, Meek. 

Type, Pinna prisca, Munster. Permian. 

Shell nearly or quite equivalve, beaks not terminal. The 
general aspect of the shell seems to be intermediate between 
Pinna and Avicula, 

Trichites (see p, 420). 

Family III. — MYTiUDiE.* 

Modiolaeia, Beck (JefiSreys, 1863) (see p. 422). 

Derivation, allied to the gentxs Modiola of Lamarck. 

Example, Mytilus discors, Linn§. 

Synonyms, Lanistes, Humphreys ; Lanistiua, Gray. « 

Animal with tlie mantle fold^ in front into a ■wide incur- 
rent tube, and behind into a conical excurrent tube ; foot strap- 
shaped. 

Shdl rhomboidal, sculptured by two rows (one on each sids) 

» See p. 420. 
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of strise, wliioh radiate from the beaks, leaving the middle 
portion smooth, nmbones incurved, hinge edenMons orore- 
nulated, hinge-plate finely notched. 

DUtrihutiony Temperate and Arctic seas. The ^onr British 
species occur fossilised in the Bed and Coralline Crags and 
newer Tertiaries. Several species in the Upper Triassic and 
Jurassic formations, referred to Modiohy appear to belong here. 

Crenblla, Brown (see p. 422). 

Etymology y diminutive of cmio, a notch. 

^xampUy Mytilus decussatus, Montagu. 

Animal with the mantle open in tont, and folded behind 
into a sessile excurrent tube; foot cylindrical, the free end 
being disk-like and isefuing out of a sheath. 

Shell oval or rhomboidal, nacreous, cancellated; umbones 
straight, ligament small, hinge of each valve furnished with an 
upright tooth, whifeh is crenulated, as well as the hinge plate. 

The animal does not spin a Ihick byssus, like Modiolariay 
but secretes only a single thread for attachment, and hy means 
of which it holds itself suspended in the water. 

Dietrihutiony 6 species. Low- water mark to 150 fathoms. 
Norway, Iceland, Greenland, New England, Britain, France. 

0, rhombea occurs in a fossil state in the Coralline Crag, 
Sutton. 


Pbasina, Deshayes, 1863. 

Typey P. Borbonioa, Desh. Isle of Bourbon. 

Shell oblong thick cordiform, valves closed, margins entire 
inequilateral; lunule deep circular, projecting into ^e interior 
of the right valve, left valve in the same place furnished with 
dentiform tubercles; hinge line simple, arched; ligament 
external, narrow ; muscular scars two, unequal, sub-central. 

Anth&aooftera, Salter, 1863. 

Etymology y anthraxy coal, and pteroHy a wing. 

ExampUy A. Carbonaria, Dawson, sp. 

^ This genus includes the so-called MyalinaSy but they have 
not the thick hinge-plate of the ^ells of that genus, and 
species 'which have been described by Ludwig as l^longing to 
Dreiuma^ The form of the shell is triangular. 

FowUy 7 spades of marine origin. Coal Measures. Great 
Britain, Nova Scotia, Westphalia. 



ICANUAIi 01* THB VOLLtrSCA. 


Family IV. — Aboad2B.* 

Limopbis. Sub-genns, THgonocodiai Nyst. 

BkeU approaches Leda in form, and differs from Limopsia in 
the absence of the expanded ligamental area. 

FomU, 1 spedes. Eocene. Paris basin, Belgium, England, 
United States. 


Otbnodonta, Salter, 1851 (p. 427). 

Type, Tellinomya nasuta, Hall. 

Synonym, Tellinomya, BEall. 

Shell closed, differs from leourca in not having the ligamental 
area, the ventricose character, large and often subspind beaks ; 
the surface of the shell is smooth or marked by lines of growth, 
but never cancellated ; hinge teeth small and numerous. 

Foesiit 40 species. Silurian — Carboniferous. Europe, N. 

America, Bolivia. ^ 

It is probable that most of the Palaeozoic species referred to 
Nuctda belong to Ctenodonta, 

Paukaroa, Hall, 1858. 

•Spnonyme, Megalomus, Hall, 1852 ; Cyrtodonta, Billings, 
1868; Cypricardites, Conrad, 1841. 

ExampUy C. Canadensis, Billings 

Shell equivalve, inequilateral ; umbones near the anterior end 
or terminal ; general form obliquely tumid, transversely sub> 
rhomboidal ovate ; posterior extremity larger than the anterior, 
and usually broadly rounded; two to eight oblique anterior 
teeth beneath, or a little in fri^nt of the umbones ; two to four 
remote lateral teeth parallel with the hinge line ; pallial line 
simple ; muBculor scars two, anterior sometimes deeply exca* 
vated ; posterior superficial; ligament external. 

Some species have a narrow area between or behind the 
beaks. 

Eistributwn, 42 species. Silurian— Devonian. N. America 
and N. Wales. 

Sub-genus, M^ambontaf Billings, 1868. 

Synonym, Vanuxemia, 1^11, 1858. 

Shell ovate, beaks terminal, or nearly so ; anterior extiemity 
reduced to a small auriculate expansion, or obsolete. 

DUiMmUon, 11 species. Silurian. N. America. 

* See p. 434. 
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Fajoly V.— 1 

? ISOHYBINA, Billings, 1866, 

Type^ I. Windielli, Billings. 

HIM eqmyalve, inequilateral, two strong ridges radiating 
from the beak in the interior of each valre. 

FomU^ 2 species. L. and M. 8iliirian. Anticosti. 

Family VI.— I 

Akthraoosia, Eing, 1856 (see p. 470). 

Etym>logy, anthrax^ carbon, in allusion to the carbonaceous 
deposits in which the genus is usually found. 

Type, A. Beaniana, King. Coal Measures, Newcastle. 

Shell equivalve, inequilateral. Teeth one in each valve below 
the umbone, rather low and massive ; crown of tooth of right 
valve excavated anteriorly and ridged posteriorly; crown of 
tooth of left valvq ridged anteriorly and sloped posteriorly. 
Umbonal ligwmmtal fulcra, each a furrow excavated in the 
hinge-plate, between the umbone and tooth. Scars of the am,- 
i&Mor set of pedal muscUs, situated above the anterior adductor 
muscular impressions. 

Ardhracosia differs from Unio, to which genus the majority of 
the Unioniform shells have been referred, in its simpler dental 
system and in the absence of supplementary pedal muscles. It 
1ms no relation to Camdinia, in which genus others of the 
Unioniform species have been placed ; whilst other members of 
genus possessing the outward appearance of certain aviculoid 
forms of Modiola have been ranged in the genus Myalina, 

Distribution, 61 species. Devonian — Carboniferous. West- 
phalia, Saxony, Bussia, Belgium, Great Britain, N. America. 

Oabbonioola, M*Coy, 1856 (see p. 470). 

Synonym, Prisconaia, Conrad, 1867. 

Example, Unio acutus, Sow. 

Oarddmal tooth in right valve diverging obliquely towards the 
posterior side ; lateral 1-1, long and lamellar; no lunate im- 
pression on the ventral margin of the anterior adductor as in 
Jfnio, 

{This genus is related to Anthracosia, but difi^ in having 
lateral teeth. 

DUtfibtaixm, about 20 c^eoies. Goal Measures. Euiope, 
United States. 

•Sesp.4M. 
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Family Vin.~HipPuiiiTiDiE.* 

Genus Hippueites. 

Sub-genus, D^Orhtgnya, Woodward, 1862. 

Type, H. bi-oculatus, Lamk. ; no “ Hgamental inflection of 
the outer shell. 

Fossil, 4 species. Middle Chalk. Europe. 

Barrettia, Woodward, 1862, dedicated* to Mr. Lucas Barrett, 
late Director of the Geologic^ Survey of the West Indies. 

Type, B. monilifera. Woodward. “Hippurite Limestone.” 
Jamaica. No ‘‘ligamental inflection” as in D'Orhignya, but 
presents the further peculiarity of an indefinite number of prl- • 
lial duplicatures extending all round the margin of the lower 
valve. 


Family XI.-— LuoiNiD-ffi.t 
Loripes, Poli, 1791 (Jefifreys) (ser p. 456). 

Ftyrhology, lorum, a strap ; and pes, a foot. 

Example, Tellina lactea, Linne. 

Animal with the margin of the mantle notched ; incurrent 
tube long. 

Shell almost equilateral, cancellated, or sculptured by 
flexuous striae; lunule short; cartilage quite internal; teeth, 
one cardinal in the right, and two in the left valve ; laterals 
remote, and sometimes indistinct. 

Distribution, species. Atlantic, Mediterranean, West Indies. 

Fossil, species. Eocene • France. 

Axinus, J. Sowerby, 1821 (see p. 431). 

/SyTMmyms, Thysaira, &c., Leach; Bequania, Leach; Crypto- 
don, Turton ; Ptychina, Philippi ; Thiatyra, G. Sowby. ; Olau- 
sina, Jefl&?eys. 

Example, Tellina flexuosa, Montagu. 

Animal with the mantle margin thickened, open, not pro- 
longed into tubes ; foot long, sub-cylindrical, and very slender. 

Shell globular, posterior side furrowed or angulated, umbones 
much recurved ; lunule short or indistinct; ligament usually; 
and to a certain extent external, placed in a groove on the hinge 
line, and outside the hin^-plate ; teeth altogether wanting. 

In A. flexmsfos, the hinge-plate is indented in the right valve 
immediately below the beaks, and slightly reflected in the 1^ 

* See p. 440. 1 See p. 466. 
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which gives that valve the appearance of having an indistinct 
or obscure cardinal tooth. 

Distributionf 4 species. Europe. 

Foaail, Tertiary. Two of the three British species occur in a 
fossil state in the Ooralline drag. 

Spobtella, Deshayes (see p. 457). 

ExampUy Psammotea dubia, Defrance. 

Shell oblong, smooth, depressed, sub-equilateral; valves 
closed. Hinge narrow, with two unequal, diverging teeth in 
the left valve, one in the other ; the lateral teeth are wanting. 
Muscular scars large, oval, nearly equal ; palHal line simple. 
Ligament external. 

FoeaU, 17 species. Tertiary. Paris basin. 

Possibly some of the Liassic species referred to Unicardium 
belong to this genus. 

CoeAoella, Morris and Lycett, 1853. 

Etymology t diminutive of Gorhia, 

Type^ 0. subaequilatera, Lycett. 

Shell destitute of ornament, ovately elongated, rather com- 
pressed ; anterior side small ; hinge characters differ from those 
of Corhidy in the absence of the anterior lateral tooth, and in 
the oblique internal hdge passing downwards behind the ante- 
rior muscular scar. 

Corhicella is intermediate between GorUa and Tancredia ; and 
from the latter, to which it is more nearly allied, it is separated 
by its more ovate form, and by the absence of the posterior 
oblique angle, and in the possession of a lengthened hinge- 
lamina and depressed remote posterior lateral tooth. 

Foaail, 7 species. Upper part of Inferior Oolite — Oxfordian. 
England; France. 

[Family KELLiiDjB.] 

La£l®a, Brown, 1827. 

Etymology y possibly a corrupt derivation of Xac<n}Tov, a diield. 

TypOy Owdium rubrum, Montagu. 

• Syr^ymsy Poronia, Eecluz ; Oylcadina, pars; Kellia, pars; 
Bomia, pars. 

Animal with the mantle folded on the anterior side so as to 
form a wide but incomplete incurrent tube ; the excurrent tube 
is inconspicuous, placed on the opposite side ; foot long. 
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Shell minute and roundish oyal ; beaks straight ; cartilage 
long, placed at the shorter end of ihe shell, contrary to that in 
KeHlia / left valve with a minute thom-like cardinal tooth ; and 
in each valve two remarkably strong lateral teeth. 

The genus is intermediate between Montacuta and Ktllia, 

Distribution, The Laeoem usually inhabit the littoiul zone, 
where they congregate in vast numbers at the roots of small 
sea- weeds, in the crevices of rocks, and in empty shells. L, 
rubruy a British species, is viviparous, and lives as much out of 
the sea as in it. Other species occur in various parts of the 
world.” — Jefl&reys. 

o 

Family XII. — Oyoladid.®.* 

In addition to the genera enumerated in W. M. ii., p, 461 
et 6eq,y the following belong here ; — 

Galatea (see p. 486), and — 

Fischeeia, Bemardi, 1860. 

Dedicated to M. Fischer, one of the editors of the Journal 
de Conchyliologie, 

Typcj F. Delesserti, Bern., inhabiting the rivers of the 
Gaboon, W. Africa. 

Shell differs from that of Galatea in the rudimentary condi* 
tion of the lateral cardinal teeth of the right valve, and by the 
elongated lateral teeth being compressed, as in Gyrena; and 
from Gyrena by its fewer cardinal teeth, depth of the pallial 
sinus, and by the absence of lateral teeth in the right valve. 

Family 

Oypbioaedella, Hall, 1857. 

Shell ovate, subelliptical, or subquadrate; concentrically 
striated ; hinge of right valve with two cardinal teeth ; the an- 
terior tooth beneath the beaks ; posterior tooth turned obliquely 
backwards, leaving a triangular pit, which is probably occupied 
a tooth in the other valve. Anterior cardinal margin with a 
long narrow groove, apparently for the reception of a slender 
projection of the other valve ; posterior side beveled from* 
above, edge thin ; ligament external, in a deep cavity ; mus- 
cular scars distinct, shallow; pallial line simple* 

Fossil, 4 species. Carboniferous. Indiana. 
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Anisobonta, Dediayes, 1860. 

Type, A. oonplanatuni, Dh. Eocene. Paris basin. 

Shell transversely elongated, compressed, inequilateral ; binge 
thick ; a large conical and a triangular socket in each valve ; 
ligament external. Anterior adductor scar very small, and 
comprised between two prominent ribs (one parallel and the 
other transverse to the anterior border) ;• posterior scar subcir- 
cular, superficial ; paUial line faint, en^-e. 

Diatributim, 2 species. Bourbon. 

• ? Matheeia, Billings, 1858. 

Dedicated to Mr. Mather, of the Geological Survey of New 
York. 

Type, M. tenera, Billings. Trenton limestone, Canada. 

Shell transverse, equivalve ; beaks near the anterior end ; two 
small obtuse carnal teeth in the left valve, and one in the 
right ; ligament external. 

OoNCHODON, Stoppard, 1866. 

Etymology, conchoa, a shell, and odoa, a tooth. 

Type, 0. infraliasicus. Stop. Lower Lias. Lombardy. 

Shell eqidvalve, symmetrical, very thick, cordiform, closed; 
beaks large, angulated, involute. Ligament internal, very 
long, marginal, attached to the posterior half of the hinge-plate. 
Hinge massive ; in the right valve, one large rounded tooth in 
front (placed above a dental pit), and two transverse cardinal 
teeth ; left valve with a large circular socket, bounded below 
by a curved lamellar tooth; two transverse and one curved 
teeth beneath the umbo. 

Dioeeooabbiot, Stoppani, 1866. 

Etymology, diceraa, having two horns, and cardium^ 

Shell equivalve, symmetrical, closed, free; umbones very 
prominent, elongated, or spiral. Hinge-plate broad, thick, 
separated by an interval of varying width from the edge of the 
pvalve, and prolonged into the umbonal cavity. Left valve with 
a compressed cardinal tooth, corresponding to a socket in the 
right valve ; valves furrowed by ligamental grooves. Ligament 
external. 

Foaail, 4 species. Upper Trias. Lombardy, North-West 
Himalayas. 
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Cypeimbeia, Conrad, 1864. 

Oytherea excavata, Morton. Cretaceous. North 

America. 

BheH lentiform; hinge of right valve broad, with a bifid 
oblique cardinal tooth and two oblique acute anterior teeth, 
with an intermediate pit for the reception of the tooth in the 
opposite valve. 


Dosnaopsis, Conrad, 1864. 

Derivation^ Dotinia^ a generic name, and opsM, like. 

D. Meekii. Eocene. United States. , , 

Shell exteriorly like Dosinia, Cardinal teeth three in each 
valve; posterior tooth of right valve bifid; in the left valve, 
a thick rugose lateral tooth fitting into a cavity in the opposite 
valve ; under the umbo is a pit ; cartilage plate granulated ; 
pallial sinus deep and angular. 

Distribution, 3 species. Eocene. United States. 

CONOHOOELB, Gabb. 

Type, 0. disjunota, Qabb. Miocene P California. 

Shell irregularly quadrate, very inequilateral, angulated pos- 
teriorly ; presenting some analogies to Edmondia, Unicardium, 
and Cardiomorpha, Ligament external; hinge with a long, 
sharp tooth running from the beaks parallel with the cardinal 
margin, almost to the posterior end ; pallial line simple. 

Astaete. Subgenus, Astartella, Hall and Whitney, 1858. 
A, vera. Coal Measures. Illinois and Indiana. The anterior 
tooth of the right valve has a longitudinal pit in the summit. 

[Family < 

WooDiA, Deshayes, 1860. 

Dedicated to Searles Y. Wood, a distinguished palseontologist 
of England. 

Example, Tellina digitaria, Lizm§. 

Shell small, rounded, equivalve, equilateral ; valves dosed, 
smooth, or ornamented with oblique, curved str^ ; hinge thick; 
right valve with a single, large, median, triangular tooth, de>>, 
pressed or channelled in the middle ; left valve with two narrow, 
unequal, diverging teeth ; lateral tooth wanting or rudimentary. 
Ligament internal, small ; muscular scars snu^, equal, oval or 
ovate: pallial line simple. 

Diitribution, 1 species. Mediterranean; also fossil in the 
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Crags of England, in that of Anvers, and in the Pleistocene 
deposits of Palermo. 

FoMilf 8 Efpecies. Eocene, Miocene, Pliocene. Erance, 
England, Germany. TT. hmdlosay Sandb., is inequilateral. 

Ltttetia, Deshayes, 1860. 

Example^ L. Parisienais, Deshayes. 

BihM small, orbicular, globose, equivalve; valves closed; 
border simple and entire ; l^ge narrow ; cardinal teeth three in 
each valve, two diverging ; the third large and obliquely placed 
l^tween the others ; muscular scars small, oval, submarginal, 
equal ; paUial line simple ; ligament external. 

Fodsilf 2 species. Eocene. Paris. 

Good ALT JA, Deshayes, 1860. 

Example^ Erycina miliaris, Defrance. 

8Ml small, trigonal, equivalve, inequilateral ; valves closed ; 
cardinal teeth in the right valve two, diverging, separated by a 
triangular socket ; in the left valve, one triangular, sometimes 
bi£d ; lateral wanting, or rudimentary ; ligament esc^ema?, very 
short ; paUial line simple. 

EosaiZ, 8 species. Eocene. Paris. 

GoODALLiOPSis, Baincourt and Munier, 1863. 

Type, G. Orbignyi, Bainc. and Mun. Eocene. Eercourt. 

Shdl oval, flattened, equivalve, inequilateral, smooth, slightly 
dilated in &ont, and compressed behnad ; valves closed ; hinge 
with two cardinal teeth, separated by a triangular socket, in 
each valve ; lateral teeth distinct and elongated, one in each 
valve. Other characters those of Goodallia, 

EAMTLY XIV.— VSNEEIDiB.* 

PsATHXJEA, Deshayes, 1860 (see p. 456). 

Etymology, yj/advpbt, Mable. 

'Type, Erycina fl^gilis, Lamk. Eocene. Paris basin. 

Shell oy&L, inequilateral, thin, transparent, fragile; hinge 
teeth, in the right valve, two equal and deeply bifld ; left valve, 
two unequal, entire ; ligament external; ant^or adductor soar 
narrow, daviform; posterior subquadrangular ; pallia! simple, 
thus differing from OlemerUia, to which it is relat^ by the hinge 
characters. 


S«e p. i7a 
X 2 
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IsoDOMA, DesLayes, 1860. 

Type^ I. cyrenoides, Deshayes. Eocene. Paris basin. 

Shdl transversely oval, very thin ; binge similar to that of 
Cyrena^ but the paUial line is sinuous. 

Family XVI.— 3 

SowEEBTA, D’Orbigny, 1860 (see p. 478). 

Dedicated to Sowerby, author of ** British Mineral Con- 
chology,” &c. , 

Type^ S. crassa, D’Orb., Prodrome L, p. 362. 

Synonym^ Isodonta, Buvignier, 1851. 

Shell equivalye, subequilateral ; right valve with two oblique, 
diverging, cardinal teeth separated by a mesial trigonal socket, 
and two lamellar lateral teeth separated from the hinge border 
by longitudinal grooves ; left valve with a conical tooth between 
t^ oblique pits ; laterals two ; longitudinal lameUar and pro- 
jecting, and united to the superior ^rder ; ligament external. 

FossiU 8 species. Lower Lias — ^Portlandian. England, 

Prance, Germany. 

Quenstedtia, Morris and Lycett, 1853 (see p. 481). 

Dedicated to Professor Quenstedt, the veteran palseontologist 
of Wurtemberg. 

Type^ PuUai^ oblita, Phillips. 

Shell like that of Psammohia ; hinge with an obtuse tranwerH 
cardinal tooth in the left, and a cardinal pit in (he right ; liga- 
ment external, in a narrow elongated groove ; posterior addui^r 
scar rounded, anterior elongated, sinuated ; pidiial sinuB smaller 
than in Paamnobia or Sanguinolaria, 

Fosail, 3 spedes. Inferior OoUte— ^reat Oolite. England, 
Prance, Germany. 


P Pal^omta, Zittel, 1861. 

Shell triangular, depressed, nearly equivalve, inequilateral ; 
right valve two cardinal teeth, the posterior larger and in 
front of the cartilage pit ; left valve with a single cardinal 
tooth; a prominent posterior lateral tooth in each valve; 
muscular and pallial impressions very fiednt. 

Foaeilf 1 spedes. Oo^ Bag. Glos, Normandy. 
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Family XV.— MAcmiDiE, 

Includes Vaugaijblla (p. 479), Ltjtbakia (p. 479), Maotea 
( p. 477), Gnathodon (p. 478), Hbtebooobdia, Anatinella 
( p. 479), Caedilia (p. 469), and 

PsBUDOOAEDruM, Gabb. 

Type, Oardium Gabbi, Eemond. Miocene and Pliocene. 
Oalifomia. 

Etymology, pseudo, false, and cardium, a generic name. 

, Shell thick, heavy, resembling Lcevicardium externally ; liga- 
ment internal ; lunule cordate ; left valve with a large carti- 
lage pit and a V-shaped tooth, which articulates in a cor- 
responding depression in the right valve ; 2 lateral teeth in 
each valve, very strong and prominent. 

AmILY XVin. — MYACIDiE.t 
POEOMYA, Forbes, 1843 (see p. 491). 

Passing into the genus Mya. 

Example, P. granulata. 

Synonyms, Eucharis, Eecluz; Embla, Lov4n; Cumingia 
parthempcea, Tiberri {non Thetis, Sby.). 

Animal with unequal siphons, clotiied with numerous fila- 
ments, foot narrow and slender. 

Shell sub-orbicular, sub-equivalve, and inequilateral, thin, 
transparent, slightly nacreous within; valves closed, surface 
granulated ; teeth, in right valve, a short but strong cardinal, 
and in the left a minute triangular cardinal and a ridge-like 
Enteral on the posterior side. 

DisM>uli(m, 10 species. Britain, Scandinavia, Mediterranean, 
Tropical America. 

Fossil, 13 species. Eocene. France, Germany, England, 
United States. 

OOEBXJLOMYA, Nyst, 1846 (see p. 490). 

Derivation, Corhvla and Mya. 

Examples, Oorbula complanata, Sowerby ; Lentidium Medi- 
terraneum, Jan and Oiistofoii. 

Shell oval, transverse, depressed, dosed, inequivalve, sub- 
inequilateral ; right valve the larger, with one pyramidal tooth, 
»SMp.in. tSM^489. 
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and a narrow and deep socket ; left valve with two unequal teeth 
separated by a large socket. Ligament internal, paUial impres- 
sions simple, slightly inflected posteriorly. 

Animal with the mantle united behind, margins of the 
mantle with duplicate foliaceous tentacles; foot compressed, 
triangular; siphons short, united at the base, the incurrent 
tube the larger and more elongated, the opening of which is 
surrounded by arborescent tentacles. 

Diatrihution, 3 species. Mediterranean. 

Foseil, 1 species. Eocene. France, Belgium, England. 

Ajnthracomya, Salter, 1861. 

Etymology y anthraxy coal, and mya, a generic name. 

Synonymy Naiadites, Dawson. 

Typty A. Adapisi, Salter. 

Shell t h in, equivalve, the right valve rather larger; valve 
close, oblong, wider behind, where there is> a blunt siphonal 
ridge; rounded anteriorly, with a byssal sinus on the 'anterior 
ventral edge. Beaks small, anterior, and slightly prominent, 
with an obscure lunette ; posterior hinge line with a narrow 
interior ridge ; ligament external. Epidermis strongly 
wrinkled. 

Animal tmknown ; probably had a closed mantle and respi- 
ratory siphons. 

DUtrihutiony 9 species. Goal Measures, associated with 
marine animals. Great Britain, Nova Scotia. 

Family XEX.— ANATiNrojE.* 

Bibeibia (see p. 497). 

Mr. Billings describes in this genus, ** beneath and in front 
of the umbo, a small aperture of a semicircular shape, which 
appears to be the entrance to a tubular passage running back- 
wards over the transverse plate into the general cavity of the 
body.’* He regards it as a byssal orifloe. 

Mr. J. W. Sdter referred this genus to the class Orustaoea. 

Foaaily 4 cfpecies. L. Silurian, Portugal ; Canada, England. 

t) 

Family XXI.— PHOLADiD.B.t 

Xylofhaga (see p. 506). Sub-genus, Xylophagdlay Meek, 
1864. 

Type, X. elegantula. Cretaceous. Dax. 

•8eep.494. tBeep.601. 

?0 



OONOHIFEBA* 


Shell having the form and ornamentation of Xyl(yphaga^ but 
possesses an oblique internal postero-dorsal ridge; burrows, 
apparently, without a shelly lining. 

Maktebia (see p. 605). Sub-genus, Dijploihyra, Tyron, 1862. 
D. Smithii, Staten Island, burrowing in oyster-shells. 

Shell with a double accessory valve; the principal plate 
directly over the umbones, with a smaller anterior one adjoin- 
ing. 

Teredo (see p. 606). Sub-genus, Calohates^ Gould. {T, 
furcdloides^ Gray). Siphonal palettes large, long, stilt-shap^ ; 
siphons adherent, only becoming free at the tips. 

• Distribution^ 2 species. Burmaok, Australia. 

Navsitora, Wright, 1864. JV. Dunlopi (freshwater, India), 
Siphonal palettes, outer surface convex, covered with thick 
scale-like striee, inner dat or slightly concave. 

Distribution, 2 species, burrowing in wood. Bengal. Aus- 
tralia. A 
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Aohatlna, *41. 
AciculfL 

f Aoiculidse) fiO. 
Aciculina, *20. 
Aorochasma, *44. 
AcroctUia^ 84. 
Aoteeonella, 51. 
Actiiiodeama, 66. 
Adamsia. 14. 
Alaria,*24. 

Amanra, *17. 
Amberleyaj 88 . 
Ambonyctu^ 66. 
Ammonicerina, 31. 
Ammonitidn, 10. 
Amnicolai 29. 
Amphiclina, 62. 
Axnj^thalaiuuB, *80 
AmpuUaria, 29. 
Anachis. *13. 
Anatmidas, 80. 
Ananlns, *46. 
Anoolosa, *29. 
Angwella, *51. 
Anmtremi^ 28. 
Anisoceras, *12, 
Anisodonto, *75. 
AnoxniadsB, 64. 
Anthraoomya, *80. 
Anthraooptera* *69 
Antbraoo^ *71. 
Aphragmites, *6. 
Aponhaidtt, 24. 
Aroadee, 70. 
Asoceias, *5. 
Aaolene, 20. 

Astarte, 76. 
Astart^a, 76. 
Atrypa, *58. 
AulMoceras, *0. 
Auricnlidn, 45. 
Auxiculina, 10. 
Avioulidn, 66. 
ATionlins, 66. 

• Aviculopeoten, 65. 
Aviuulopinnai 6b. 
ixinns,*72. 

fiaotrites. 10. 
Bacnlina, *10. 
Baileeia, *81. 


Barrettia, 72. 
Bathmoceras, *9. 
Belemnites, 3. 
Belemnitidee, *8. 
BeUerophontinn, 30. 
Bequaniat 72. 
Bit^ia. 29. 
Blaunena, *46. 

73. 

Borsonia, *17. 
Bonrciera, *60. 
Brachiopoda, 58. 
Brachytrema, *23. 
Brochina, 25. 
Brondelia, *44. 
Buccinidae, 14. 
Buocinopsis, *14. 
BvccinopsiSf 14. 
Bugesia, *29. 
Bulimella, *24. 


CsBOidse, 25. 
CeBOum, *25. 
Calceola, 62. 
CalceoUna, 87. 
Oallopoma, *85. 
Calobates, 81. 
CalyjitrQf 89. 
Calyptreeidie, 84. 
Oamerella, *59. 
Camptonyx, *4.3. 
Oanoellaridee, 18. 
Oarbonicola, *71. 
Cardites, 76. 
Garinaropsis, 39. 
CarpenthiOy 65. 
Carjchiom, 46. 
OaesianelliL *68. 
CaasidsB, 16. 
Cassidula, 45. 
Caesiope, *26. 
Centronella, *54. 
Cephalopoda, 8. 
Ceres, *48. 
Ceriphatia* 28. 
Ceritella, *%. 
CerithiadsB, 21. 
Cemina, 17. 
Oeroatrraia, 86. 
Charionella, *5^ 
CheletropU, 14. 


Chemnitzia, *20. 
Chtlocyclvs. 26, 29. 
Cliittya, 50. 
Choanomphalus, *44. 
Choristoceras. *11. 


Ohrysallida, 10. 
Chrysostoma, 86. 
Circulus. 85. 
ClausiTifi, 72. 
Clostophis, *47. 
Clydonites, *11. 
Clymenia, 10. 
Cochlearia, *26. 
Oochloceras, *10. 
Oonchifera, 64. 
Conchocele, *76, 
Conchodon, *76. 
Goncbolepos, 15. 
Conidse, 17. 
Corbicella, *78. 
Corbulomya, *79. 
Cordieria, 17. 
Cremtwbates^ 45. 
Crenella. *^. 
Qyptodm, 72. 
Grj^tcuiia, *87* 
Cvyptmtlla^ 56. 
CryptoplocuB, *22. 
Ctenodonta, *70. 


Coma, 15. 
Cyathopoma, 47. 
C^ladida, 74. 
O^ophorus, *47. 
Cyolostoma, *46. 
C^lostomidn, 46. 
^olotopsis. 46. 
Cylcadtnay 73. 
Gylindrella, 41. 
C^resitUe, 16 
Oyprioardella, *7A 
Cyjpricardiiea^ 70. 
Cypriineria,*76. 
Cyprinidtt, 74. 
Oyrtina,*55. 
Oyrtoceras, *7. 
Qrrtooerlna, *8. 
QprtwbmUi^ 70. 
O^tieons, *16. 


Dentaliadn, 40. 

DeBhayeda,*l8 
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X>6slongchampela, *39 
Diarthema, *24. 
Diaatoma, *80. 
Dibnnchiattt, 3. 
Dioerooardimn, *75. 
Diplothyra, 81. 
Diacooeraa, *8. 
Diaculus, 88. 
Ditremaria, *38. 
D’Orbignya, 72. 
Doridae, 51. 
Doridopaida, *52. 
Doridopeis, *52. 
Doalniopaifl, *76. 
Donkena, 20. 

Eatonia, *59. 

Efflisia, 26. 
E^hwaldia, *59 
Eli^us, *67. 

Embla^ 79. 

JEruetOf 16. 

Endocerafi, *7. 

Enida, 86. 

Eolidee, 52. 

Eopteria, 66. 
Etf^onia, *51. 
Ethalia, *37. 
JEuchariSt 79. 
Enchryaalifl, 21. 
Eoooama, *35. 
Encyclus, *82. 
Eulizna, 20. 
Eurycalon. 28. 
Euapira, 17. 

Eustoma, *22. 
Ezeliaaa, *22. 

Fibula, *22. 

Fiacheria, *74. 
Fistilabria, 23. 
Foasania, *82. 
Fiaaorellida, 89. 

Oadinia, *40. 

Oadua, *40. 

Gcmaa^ 27. 
Gaaterppoda, 13 
G^omelania, 50. 
Georissa, *60. 
Geoatilbia, 41. 
Gibbula,85. 
Globularia. 17. 
Globulua, 17. 
Glosaooeraa, *6. 
GUote/Zo, 28. 
Goniatidee, 10. 
Goniatiteg, 10. 
GofUb&osti, 28. 
Gonioceraa. *7. 
Goodallia, *77. 
GoodaUio^aia, *77. 

GrffhwhynchtUt 68. 
(Synnodoru, 51. 
Gjrotoma, * 28 . 
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Haliotidte, 87. 
Haliotinae, 37. 
Homulina, *12. 
Harpa, 15. 

Harpax. 65. 

Harpelia, 16. 
Heloion, *89. 
Helicidffi, 41. 
Helicina, 50. 
Helioinioae, 50. 
Heliocryptua, *34. 
Helonyxt 40. 
Hemamua, 27. 
Hercoceraa, *9. 
Herraiceratites, *63. 
Hero, *52. 

Hippurltea, 72. 
Hippuritidse, 72. 
Holopella, *27. 
Homalogyra, *81. 
Hcirneaia, *67. 
Hyalimax, *42. 
Hydrobia, 29 

Jneilarin^ 43. 
lanthinidse, 34. 
lo, *28. 
lopaa, *1.5. 
laanda, 36. 
lachyrina, *71. 
laodoina, *78. 
Uodonta, 78. 

Jerdonia, 47. 

Kalinga, 52. 
Keiloatoma, *30. 
Kellia, 73. 

Kelliidse, 78. 
Keuserlingia^ 63. 
Kmertia^ 22. 
Kiyziiokia, *42. 

Lacuna. 82. 
Lacunella, *82. 
LaimodUmta^ 45. 
Laniates, 29. 
Ltinistes^ 68. 
Lanistina^ 68. 
Laaaea, *78. 
Leiorhynchua, 56. 
Leioatraca, 20. 
Lepeta, *40. 
Leptoceelia, *54. 
Leptoconcbu^ 15. 
Leptomaria, *37. 
LeptoxiSf 29. 
Leuoonia, 45. 
Leuoorhynchia, *36. 
Leucostomct^ 23. 
Limacidae, 42. 
Limnaeidn, 48. 
Limopaia, *70. 
Lingolella, *68. 
Lingulepia, *62. 


LtomemSt 14. 
Liraior^ 45. 
Lithaaia, 28. 
Littorina, 32. 
Littorinella, 29. 
Littorinidie, 82. 
Lituitea, *8. 
Lituunculiia, *8. 
Loripei^ *72. 
Lucinidn. 72. 
Lunatia, 17. 
Lutetia, *77. 

Lyria, *16. 

Macroceramua, *41. 
Mactridaa, 79. 
Madrella, *52. * 
Magilua, 15. 
Marav^ta^ 32. 
Margarita, 35. 
Manaa, 29. 
Martesia, 81. 
Matheiia, *75. 
Mathilda, *20. 
Megnlomus^ 70. 
Megambonia, *70. 
Me^himatiTim. 48. 
Meioceraa, *26. 
Meladomus, 29. 
Melafusus, 28. 
Melampua, 45. 
MelanatriiL 27. 
Melania, *27. 
Melaniadse, 27. 
Melanopaia, 29. 
Meristell^ *65. 
Mee6Bohizf^ 28. 
Mesoatoma, *24. 
Mioroetelma, *81. 
Miorothyoa. 86. 
Modiolaria, *06. 
Modulua, 32. 
Moiteaaieria, *29. 
Monodonta, 87. 
Monopteria, 66. 
Murioedee, 18. 
Myaoidce, 79. 
Myalina, 66. 
Mytilidee, 68. 


Nncella, 39. 

NatadUes, 80. 

Naaaaria, *15. 

Natica, 17. 

Haticeua, 18. 

Naticidae, 17. 
Naticoepia, i7> 
Nauaitbra, 81. 
KautilidaB, 5. 

Nautilua aubtuberculat 

9. 


Nayadina, *67. 
Keritopaidi^ 19. 
Neventa, 17* 
Kitidella,*15. 
Nuoleoq^ia, *56. 
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Obolella, *63. 
Odjontottcmn^ 49. 
Odostomia, 19. 

Oiivedee, 15. 
ttmalogyra, 81. 
Omphtilia^ 20 . 
OmphaliUD, 86. 
Onot^eras. *7. 
Ophicardelus^ 45. 
Ophidiooeras, *8. 
Ophileta, *84. 
Opkioceras, 8 . 
Ophisthostoma, *48. 
Opistlio-Brancliiata, 51. 
Opiathoponu, 47. 
OrtJiidee, 60. 

» Ortiiocerae, *7. 
Orthoceratidse, 5. 
Orthonychia^ 84. 
Ostreidee, 64. 

Otina, 46. 

Paladilhea, *28. 
I^alnarea, *70. 
Palsomya, *78. * 

Paludina, 29. • 

Paludinella. 29. 
I’oJudinidffi, 29. 
Paludomua, 27. 
Parthenia, 19. 
Patellidse. 39. 

Patina, 39. 

PectinidflB, 64. 

Pedipes, *45. 

Peltarion. *12. 
Pepliduiybl, 

Perenna, *50. 
P«rniid|e, 66. 
Pemopecten, *65 
Pemostrcea, *64. 

1^ sa, 45. 

Phasianella, 85. 
JHionomema* 32. 
Phidiana, *5k 
Philippia, 88. 
Philomycofl, *42. 
PbilopotaxniB..*27. 
Pholadidae, 80. 
Fhra^otheca, 64. 
Phyllobranchiu. *53. 
PhyUoteuthis, *3. 
PhyacUa, *46. 
Pilooerafl, *7. 

Pinaxia, 15. 

Pinna. ^68. 

Pinniinn, 68. 

PiTOt 45, 

Pitharella, *43. 
Planaxif) 28. 
Platyoaraa, *84. 
Plecotrema, *46. 
fHecto$toma^ 48. 
Pleuroceraf 28. 
Pleiirotomaria, 37 
PUoatiila.*06. 
Flocaiiiophonia, *51. 


Poeyia,*44. 
Polwicea, 17. 
Pomati<^iA, 29. 
Pomphofyx, *43. 
Pomus, w* 

PoroniOt 73. 
Poromya, 79. 
Potodonia, 28. 
Praflina, 69. 
PHsconaia, 71. 
Propilidium, *40. 
Proserpina, *49.. 
Proserpinella, 50. 
Proaerpinidse, *48. 
Prosobranchiata, 18. 
Psatliura, *77. 
Paeudocaniium, *79. 
Paeudomelania, 20. 
Pteiinea, 66. 
PterineinsB, 66. 
Pteropema, 66. 
Pteropoda, 68. 
Pterostoxna, *30. 
PtychatractuB, *13. 
PtycAinot 72. 
Ptychoatoma, 18. 
Pulmonifera, 41. 
Purpu^ 15. 
Piipuridffi, 15. 
Purpurtna, *18. 
Pyraxnidella, *19. 
Pyramidellidae, 19. 
Pyramis, 36. 
PyrgiacuB, 26. 

Quenatedtia, *78. 
Quoyia, *28. 

Bapana, 15. 
Katilinia, *32. 
Bensselttria, 54. 
Jiensselariat 59. 
Bliioatoi^ *47. 
Phizochilua, 15. 
RhodosUma^ 45. 
RhynchonellicUe, 59. 
Bhynchoapira, *58. 
Ribeiria, ho, 
Bicinula, 15. 
RiBeUa,32. 
RiatXHdee, 80. 
Botella, 36. 
Bowemai 40. 

Salterella, *63. 
Sandbergeria, 2L 
Scalaria, 26. 
Soalariadn, 26. 
Scaliola, *80. 
Scalenoetoma, 20. 
Sohasicheila, *50. 
Sohiamope, *38. 
Sohiaoatoma, 28. 
Scieaiirellln«, 87. 
Sidula^ 46. 

I Signia^iik 


SUiqnaria, 25. 
Skeneidse. 31. 
Skenidiuxn, *60. 
SolafidK, 33. 
Solarium, 33. 
Soleniacua, *20. 
Sophina, *41. 
Sowerbya, *78. 

Spirot 31. 

Spiraoulum, *47. 
Spiriferida, 54. 
I^rtella, *73. 
Stenocismoy 58. 
Stenothyra, 29. 
Stilifer, *21. 
Stiliferidae, 21. 
Stoastoma, 50. 
Stolidoma, *46. 
Strebloceraa, *26. 
Strephobana, 28. 
Strepoma^ 28. 
StreptooeroBf *8. 
StreptorhynchuB, *60. 
StriManduu 59. 
Stricklandima, *59. 
StrophostyluB, *84. 
Styliferina, *21. 
Syncera, 29. 
Syringothyris, *54. 

Talieitia, 51. 

Tanalia, *27. 
TebennophoruSy 43. 
Tectaiia, 32. 
Teinoetoma, *37. 
Teleacopelia. 28. 
Telliniose, 78. 
Tellinomya, 70. 
Terebratolidse, 53. 
Terebratula, *53. 
Teredo, 81. 
Terquemia *65. 
Tessarolax^ 24. 
Tetrabranchiata, 5. 
Teuthidte, 3. 
Thiatyray 72. 
Thytairoy 72. 
Torellia, *19. 

Torinia, 38. 4 

Toruatellidee, 51. 
7¥alia, 45. 
Tremanotus, *39. 
TrematoeptoL *57. 
Tretooeraa, *7. 
Trigoniadte. 71. 
Trigonooceli^ 70. 
Trimerella, *68. 
TriptetiOj 69. 
Tritoniaw, 52. 
Troohooodueav 36. 
Trochua, 85. 

1 TropiddLeptttfl, *61. 
Tninoaria. *14. 
Trunoatella* *50. 
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Tnrtrinids, 35. 
TnRiteUidae. 86. 

VmbfnieUa, 36^ 
Unionidtt, 71. 
t7Tumft,86. 

ValMidenoesia, 43. 
Yamuremia. 70. 
Y«B«ridiB, 77. 


VermetMc, 25. 
YemetDB, 26. 
Vlbex, 27. 
Titularia, 16. 
Vltulina, *61. 
YolutidiB, 16. 
VolTolina, 61. 

I Woodia,*76. 


WbodumrUa, 83. 

Xanthonyx, *42. 
Xylofdia^SC. 
Xyio^agalk, 80. 

Zizlphinos, 36. 
Zoapeum. *46. 
Zjgoapira, *16. 
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on the Principles of Construction in ; made with a view to their bchig usrml 
to the Practical Builder. By William Bland. Illustrated, xs. 6d. 

1 16. THE ACOUSTICS OF PUBLIC BUILDINGS; or, The 

Principles of the Science of Sound applied to the purposes of the^rchitect and 
Builder. By T. Roger Smith, M.K.I.B.A., Architect. Illustrated, xs. 6d. 
124. CONSTRUCTION OF ROOFS, Treatise on the, as regards 
Carpentry and Joinery. Deduced from the Works of Robison, Price, and 
Tredgold. Illustrated, xs. 6d. 

127. ARCHITECTURAL MODELLING IN TAPER, the Art of. 

By T. A. Richardson, Architect. With Illustrations, designed by the 
Author, and engraved by O. Jewitt. is. 6d. 

128. VITRUVIUS^ THE ARCHITECTURE OF MARCUS 

VITRUVIUS POLLO. In Ten Books. Translated from the Latin by 
Joseph Gwilt, F.S.A., F.R.A.S. With 23 Plates. 5s. 

130. GRECIAN ARCHITECTURE, An Inquiry into the Principles 
of Beauty in ; with a Historical View of the Rise and Progress of tbfe Art in 
Greece. By the Earl of Aberdeen, xs. 

The iwo Preceding Works in One handsome Vol., half bound, “Ancient 

Architecture.” Price 6f. 

132. DWELLING-HOUSES, a Rudimentary Treatise on the Erection 

of. By S. H. Brooks, Architect. New Edition, with Plates. 2s. 6d. 

156. QUANTITIES AND MEASUREMENTS, How to Calculate and 

Take them in Bricklayers’, Masons’, Plasterers’, Plumbers’, Painters’, Paper- 
hangers’, Gilders’, Smiths’, ^Carpenters’, and Joiners’ Work. By A. C. 
Beaton, Architect and Surveyor. New and Enlarged Edition. Ulus. xs. 6d. 

175. LOCKWOOD <gr- CO:S BUILDEKS AND CONTRACTORS 
PRICE BOOK, with which is incorporated Atchley’s and portions of .the 
late G.^ R, Burnell’s “Builder’s Price Books,” for 1877, containing 
the latest Prices of all kinds of Builders’ Materials and Labour, and of au 
Trades connected with Building : with many useful and important Memo- 
randa and Tables; Lists of the Members of the Metropolitan Board of 
Worksy of Districts, District Officers, and District Surveyors, and the 
Metropolitan Byc-laws. The whole Revised and Edited by Francis T. 
W. Miller, Architect and Surveyor. 3s. 6d. 

182. CARPENTRY AND rOINERV-^TKE Elementary Prin- 

ciFLES OF Carpentry. Chiefly composed from the Standard Work of 
Thomas Tredgold, C.E. With Additions from the Works of the most* ' 
Recent Authorities, and a TREATISE ON JOINERY by E. Wyndbaii 
Tarn, M.A. Numerous Illustrations. 3s. 6d. 

182^. carpentry and JOINERY. ATLAS of 35 Plates to 

accompany the foregoing book. With Descriptive Letterpress. 4to. 68.« 

187, HINTS TO YOUNG ARCHITECTS, By George Wight- 

WICK. Author of “ The Palace of Architecture,” &c. 8cc. New, Revised, 
and enlar^ Edition.' By G. Huskisson Guillaume, Architect. With 
numerous Woodcu^. 3s. 

: M , ' .1 
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Architecture, Building, etc., continued, 

188. mUSE PAINTING, GRAINING, MARBLING, AND SIGN 

WRITING : A Practical Manual of, containing' full information on the 
Processes of House Painting in Oil and Distemper, the Formation of 
Letters and Practice of Sign Writin^the Principles of Decorative Art, a 
Course of Elementaiy Drawing for House Painters, Writers, &c,, and a 
Collection of Useful Recemts. With g Coloured Plates of Woods and 
Marbles, and nearly 150 Wood Engravings. By Elus A. Davidson, 
^ Author of “ Building Construction,” “Drawing for Carpenters,” &c. Second 

Edition, carefully revised, 5s. \Just Published, 

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING, 

Ifl Six Sections : General Principles of Bricklaying ; Arch Drawing, Cutting, 
and Setting; different kinds of Pointing; Paving, Tilin^^ Materials ; Slating 
and Plastering; Practical Geometry, Mensuration, &c. JSvAdam Hammond. 
Illustrated with 68 Woodcuts, is. 6a. published, 

191. PLUMBING, A Text-Book to the Practice of the Art or Craft of 

. the Plumber. With Supplementary Chapters upon House Drainage, em- 

* * bodying the latest Improvements. Containing about 300 Illustrations. By 

William Paton Buchan, Practical and Consulting Sanitary Plumber: 
Mem. of Coun. San. and Soc. Econ. Sec. of the Philosophical Society of 
Glasgow, 3s. [yMf/ published, 

192. THE TIMBER IMPORTER'S, TIMBER MERCHANTS, 

and BUILDER'S STANDARD GUIDE ; comprising copious and valu- 
able Memoranda for the Retailer and Builder. By Richard E. Grand y. 
^cond Edition, Revised. 3s. 

CIVIL ENGINEERING, ETC. 

13. CIVIL ENGINEERING, the Rudiments of; for the Use of 

I Beginners, for Practical Engineers, and for the Army and Navy, By Henry 
Law, C.E. Including a Section on Hydraulic Engineering, by Gbokqe R. 
Burnell, C.E. ^h Edition, with Notes and Illustrations by Robert 
Mallet, A.M., F.R.S. Illustrated with Plates and Diagrams. 5s. 

29. THE DRAINAGE OF DISTRICTS AND LANDS, By G. 

Drysdale Dempsey, C.E. New Edition, revised and enlarged. Illustrate, 
xs. 6d. 

30. THE DRAINAGE OF TOWNS AND BUILDINGS, By 

G. Drysdale Dempsey. C.E. New Edition. Illustrated, as. 6d. 

%• With “ Drainage of Districts and Lands,*' in One VoL, xs. 6d. 

31. WELL'DIGGING, BORING, AND PUMP- WORK, By 

John George Swindell, Assoc. R.I.B.A. New Edition, revise by G. R. 
Burnell, C.E. Illustrated, is.e. 

35. THE BLASTING AND QUARRYING OF STONE, for 

Building and other Purposes. 'With Remarks on the Blowing up of Bridges. 
By Gen. Sir John Burgoitnb, Bart., K.C.B. Illustrated, is. 6d. 

43. TUBULAR AND OTHER IRON GIRDER BRIDGES. 
Particularly describing the Britannia and Conway Tubular Bridges. 
With a Sketch of Iron Bridges, and Illustrations of the Application of 
Malleable Iron to the Art of Bridge Building. By G. D. Dempsey, C.E., 
New Edition, with Illustrations, is. 6d. 

ti, RAILWAY CONSTRUCTION, Elementary and Practical In- 
struction on the Science of. By Sir Macdonald Stephenson, C.E. 
Now Edition, revised and enlarged by Edward Nugent, C.E. Plates and 
numerous Woodcuts. 3s. 

8 o*. EMBANKING LANDS FROM THE SEA, the Practice of. 
Treated as a Means of Profitable £mplo3rment for Capital. With Examples 
and Particulars of actual Embankments, and also Pracdcal Rexnatks on the 
Repair of old Sea Walls. ByJoHN Wiggins, F.G.S. New Edition, with 
Notes ^ Robert Mallet, F.R.S. as. 

81. WATER WORKS, for the Supply of Cities and Towns. With 
a Description of the Principal Geological Formations of England as in- 
fluencing Supplies of Wafer ; and Details of Ex^nes and Pumpim; Ma^neiy 
for raising Water. By Samuel Hughes, F.G.S., C.E. Edition, 

revised and enlarged, with numerous Illustrations. 4s. 

GAS and the Practice of Manufacturing and Distribute 

Coal Gas. By Samuel Hughes, C.E. New Edition, revised by 
Rldpuups, C.E. Illustrated. 3s. 6>d. 

7 » STATIONbW hall court, LUDGATE HILL, E.C, 




4 


weale’s rudimentary series, 


Civil Engineering, continued. 
ir;. SUBTERRANEOUS SURVEYING; an Elemcntaiy and Bratf^ 

tical Treatise on. By Thomas Eenvvick. Also the Method of Conducting 
Subterraneous Surveys without the Use of the Magnetic Needle, and other 
modem Improvements. By Thomas Baker, C.E. Illustrated, ss. 6d. 

Il8. CIVIL ENGINEERING IN NORTH AMERICA, a Sketch 

of. By David Stbvenson, F.R.S.E., &c. Plates and Diagrams. 38. 

X2I. RIVERS AND TORRENTS. With the Method of Regulating 

their Courses and Channels. By Professor Paul Frisi, F.R.S.^of Milan. 
Towhichisadded, AN ESSAY ON NAVIGABLE CANALS. Translated 
by Major-General John Garstin, of the Bengal Engineers. Plates, as. 6d. 


MECHANICAL ENGINEERING, ETC. 

33. CRANES, the Construction of, and other l^Iachine^ for Raiidn^' 

Heavy Bodies for the Erection of Buildings, and for Hoisting Goods. By 
Joseph Glynn, F.R.S., &c. Illustrated, xs. 6d. 

34. THE STEAM ENGINE, a Rudimentary Treatise on. By Dr. 

Lardnbr. Illustrated, xs. 6d. 

59. STEAM BOILERS : their Construction and Management. By 

R. Armstrong, C.E. Illustrated, is. 6d. 

63. AGRICULTURAL ENGINEERING : Ft rm Buildings,- Motive 
Power, Field Machines, Machinery, and Implements. By G. H. Andrews, 
C.E. Illustrated. 3s. 

67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise 
on. By Sir Edmund Beckett <late Edmund Beckett Denison, LL.D., Q.C.) 
A new, Revised, and considerably Enlarged Edition (the 6th), with very 
numerous Illustrations. 4s. 6d. published. 

77*. THE ECONOMY OF FUEL, particularly with Reference to 
Reverhatory Furnaces for the Manufacture of Iron, and to Steam Boilers. 
By T. Symes Prideaux. xs. 6d. 

82. THE POWER OF WATER, as applied to drive Flour Mills, 

and to give motion to Turbines and other Hydrostatic Engines. By Joseph 
Glynn, F.R.S., &c. New Edition, Illustrated, as. 

98. PRACTICAL MECHANISM, the Elements of; and Machine 
Tools. By T. Baker, C.E. With Remarks on Tools and Machinery, by 
J. Nasmyth, C.E. Plates, as. 6d. 

1 14. Elementary Principles of, in its Construction and 
Working. Illustrated by numerous Examples of Modem Machinery for 
different Branches of Manufacture. By C. D. Abel, C.E. xs. 6d. 

1 15. ATLAS OF PLATES. Illustrating the above Treatise. BV 

C. D. Abel, C.E. 7s. 6d. 

125, THE COMBUSTION OF COAL AND THE PREVENTION 

OF SAfOKE, Chemically and Practically Considered. With an Appendix. 
By C. Wye Williams, A.I.C.E. Plates. 38. 

139. THE STEAM ENGINE, a Treatise on the Mathematical Theory 
of, with Rules at length, and Examples for the Use of Practical Men. By 
T. Baker, C.E. Illustrated, xs. 6d. 

162. THE BRASS FOUNDER'S MANUAL; InstrucHons f^r 

Modelling, Pattern-Making, Moulding, Turning, Filing, Burnishing, 
Bronxing, &c. With copious Receipt numerous Tables, and Notes on Prime 
^ Costs and Estimates. By Walter Graham. Illustrated. 28. 6d. ^ 

164. MODERN WORKSHOP PRACTICE, as applied to Marine, 

Land, and Locomotive Engines, Floating Docks, Dredging Machines, 
Bridges, Cranes, Ship-building, «tc., 8ec. By J. G. Winton. Illustrated^ 31. 

165. IRON AND HEAT, exhibiting the Principles concerned in the 

Construction of Iron Beams, Pillars, and Bridge Girders, and the Ac^'ion ol 
Heat in the Smelting Furnace. By J. Armour, C.E. ss. 6^ : 
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Mechanical Engineering, continued. 

k66. POWER IN MOTION: Horse-Power, Motion, Toothed-Whed 

^ Glaring, Long and Short Driving Bands, Angular Forces. B7 Jambs 
Armour, C.E. With 73 Diagrams. 2s. 6d. 

167. THE APPLICATION OF IRON TO THE CONSTRUCTION 
OF BRIDGES, GIRDERS, ROOFS, AND OTHER WORKS. Showing 
tho Principles upon which such Structures are designed^ and their Practical 
Application. By Francis Campin, C.E. Second Edition, revised and 
corrected. Numerous Woodcuts. 2s. 6d. 

171. THE WORKMANS MANUAL OF ENGINEERING 

DRAWING. By John Maxton, Engineer, Instructor in Engineering 
Drawing, Royal Naval College, Greenwich, formerly of R.S.N.A., South 
Kensin^on. Third Edition. Illustrated with 7 Plates and nearly 350 Wood- 
cuts. 3s. 6d. 

190. STEAM AND THE STEAM ENGINE, Stationary and 

Portable. An elementary treatise on. Being an extension of Mr. John 
Sewell’s “ Treatise on Steam.” By D. Kin near Clark, C.E., M.I.C.E. 
• Author of “ Railway Machinery,” Railway Locomotives,” 8tc., &c. With 
numerous Illustrations. 3s. 6d. IJust pudlisAed, 


SHIPBUILDING, NAVIGATION, MARINE 
ENGINEERING, ETC. 

51. NAVAL ARCHITECTURE, the Rudiments of; or, an Exposi- 
tion of the Elementary Principles of the Science, and their Practical Appli- 
cation to Naval Construction. Compiled for the Use of Beginners. By 

J AMES Peake, School of Naval Architecture, H.M. Dockyard, Portsmouth, 
ourth Edition, corrected, with Plates and Diagrams. 3s. 6d. 

53*. SHIPS FOR OCEAN AND RIVER SERVICE, Elementary 

and Practical Principles of the Construction of. By Hakon A. Sommbr- 
FELDT, Surveyor of the Royal Norwegian Navy. With an Appendix, is. 

53**. AN ATLAS OF ENGRAVINGS to Illustrate the above. Twelve 

large folding plates. Royal 4to, cloth. 7s, 6d. 

54. MASTING, MASTMAKING, AND RIGGING OF SHIPS, 

Rudimenta^ Treatise on. Also Tables of Spars, Rigging, Blocks : Chain, 
Wire, and Hemp Remes, &c., relative to every class of vessels. Together 
with an Appendix of Dimensions of Masts and Yards of the Royal Navy of 
Great Britain and Ireland. By Robert Kifpinc, N.A. Thirteenth Edition. 
.. Illustrated, is. 6d. 

54*. IRON SHIP-BUILDING, With Practical Examples and Details 

for the Use of Ship Owners and Ship Builders. By John Grantham, Con- 
sulting Engineer and Naval Architect. Fifth Edition, with important Addi- 
tions. 4s. 

54**. AN ATLAS OF FORTY PLATES to Illustrate the above. 

Fifth Edition. Including the latest Examples, such as H.M. Steam Frigates 
” ^^^^.r^ior,” ” Hercules,” ” Bellerophon ; ” H.M. Troop Ship ” Serapis,” 
Ii n Floating Dock, &c., &c. 4to, boards. 38s. 

55, THE SAILOR'S SEA BOOK: a Rudimentary Treatise on 

Navigation. I. How to Keep the Log and Work it off. II. On Finding the 
Latitude and Longitude. By James Greenwooi^ B.A., of Jesus College, 
Cambridge. To which are added. Directions for Great Circle Sailing ; an 
Essay on the Law of Storms and Variable Winds ; and Explanations of 
' Terms used in Ship -building. Ninth Edition, with several Engravings and 

Coloured Illustrations of the Flags of Maritime Nations, as. 

80. MARINE ENGINES, AND STEAM VESSELS, a l^atise 

on. Together with Practical Remarks on the Screw and Propelling Power, 
as used in the Royal and Merchant Navy, By Robert Murray, C.E., 
Engineer-Surveyor to the Board of Trade. With a Glossary of Technical 
Terms, and their Equivalents in French, German, and Spanish. Fifith Edition, 
revised and enlarged. Illustrated. 3s. 
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Shipbuilding, Navigation, continued, 

S$bis, THE FORMS OF SHIPS AND BOATS: Hints, Experiment- 
ally Derived, on some of the Principles regulating- Ship-building. By W. 
Bland. Sixth Edition, revised, with numerous Illustrations and Models, zs. 6d. 

99. NAVIGATION AND NAUTICAL ASTRONOMYM^tovj 

and Practice. With Attenmts to facilitate the Finding of the Time and the 
Longitude at Sea. By J. R. Young, formerly Professor of Mathematics in 
Belfast College. Illustrated. 2s. 6d. 

loo’*'. TABLES intended to facilitate the Operations of Navigation and 
Nautical Astronomy, as an Accompaniment to the above Book. By J. R. 
Young, is. 6d. 

106. SHIPS' ANCHORS, a Treatise on. By George Cotsell, 
N.A. Illustrated, is. 6d. 

149. SAILS AND SAIL’MAKING, an Elementary Treatise on. 

With Draughting, and the Centre of Effort of the Sails. Also, Weights 
and Sizes of Ropes ; Masting, Rigging, and Sails of Steam Vessels, 8cc., &c. 
Tenth Edition, enlarged, with an Appendix. By Robert Kipping, NA.,C 
Sailmaker, Quayside, Newcastle, illustrated. 2s. 6d. 

155. THE ENGINEER'S GUIDE TO THE ROYAL AND. 

MERCANTILE NAVIES. By a Practical Engineer. Revised by D . ' 
F. M'Carthy, late of the Ordnance Survey Office, Southampton. 38. 


PHYSICAL SCIENCK, NATURAL PHILO- 
SOPHY, ETC. ‘ 

1. CHEMISTRY, for the Use of Beginners. By Professor George 

Fownks, F.R.S. With an Appendix, on the Application of Chemistry to 
Agriculture, is. 

2, NATURAL PHILOSOPHY, Introduction to the Study of; for 

the Use of Beginners. By C. Tomlinson, Lecturer on Natural Science in 
King’s College School, London. Woodcuts, is. 6d. 

4. MINERALOGY, Rudiments of; a concise View of the Properties 

of Minerals. By A. Ramsay, Jun. Woodcuts and Steel Plates. 3s. 

6. MECHANICS, Rudimentary Treatise on; being a concise Ex- 

position of the General Principles of Mechanical Science, and their Applica- 
tions. By Charles Tomlinson, Lecturer on Natural Science in King’s 
College School, London. Illustrated, is. 6d. 

7. ELECTRICITY ; showing the General Principles of Electrical 

Science, and the purposes to which it has been applied. By Sir W. Snow 
Harris, F.R.S., 8cc. With considerable Additions by R. Sabine, C.E., 
F.SJt. Woodcuts. IS. 6d. 

7*. GALVANISM, Rudimentary Treatise on, and the General Prin- 
ciples of Animal and Voltaic Electricity. By Sir W. Snow Harris. New 
Edition, revised, with considerable Additions, by Robert Sabine, C.E., 
F.S.A. Woodcuts. IS. 6d. 

8. MAGNETISM ; being a concise Exposition of the General Prin- 

ciples of Maraetical Science, and the Purposes to which it has been applied. 
By Sir W. Snow Harris. New Edition, revised and enlarged by H. M. 
Noad, Ph.D., Vice-President of the Chemical Society, Author of “A 
Manual of Electricity,” &c., &c. With 165 Wooocuts. 3s. 6d. 

M, THE ELECTRIC TELEGRAPH ; its History and Progress ; 

with Descriptions of some of the Apparatus. By R. Sabine, C.E., F.S.A., 8cci 
Woodcuts. 3s. * 

12. PNEUMATICS, for the Use of Beginners. By Charles 

Tomlinson. Illustrated, is. 6d. 

72. MANUAL OF THE MOLLUSCA ; a Treatise on Recent and 
Fossil Shells. Dr. S. P. Woodward, A.L.S. With Appendix by 
Ralph Tate, A.L.S., F.G.S. With numerous Plates and 300 Woodcuts, 
68. 6d. Cloth boards, 7s. 6d. 
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Physical Science, Natural Philosophy, etc., continued, 

PHOTOGRAPHY^ Popular Treatise on; with a Description of 
the Stereoscope, &c. Translated from the French of D. Van Monckhov*n, 
by W. H. Thornthwaite, Ph.D. Woodcuts, is. 6d. 

96. ASTRONOMY. By the Rev. R. Main, M.A., F.R.S., &c. 

New and enlarged Edition, with an Appendix on " Spectrum Analysis.** 
Woodcuts. IS. 6d. 

97. STATICS AND DYNAMICS, the Principles and Practice of; 

embracing also a clear development of Hydrostatics, Hydrodynamics, and 
Central Forces. J 3 y T. Baker, C.E. is. 6d. 

138. TELEGRAPH, Handbook of the; a Manual of Telegraphy, 

Telegraph Clerks’ Remembrancer, and Guido to Caifdidatcs for Employ- 
ment in the Telegraph Service. By R. Bond. Fourth Edition, revised and 
enlarged : to which is appended, QUESTIONS on MAGNETISM, ELEC- 
TRICITY, and rRACTICAL 'HiLEGRAPHY, for the Use of Students, 
^ W. McGregor, First Assistant Superintendent, Indian Gov. Telegraphs. 
Woodcuts. 3s. 

• f43. EXPERIMENTAL ESSAYS. By Charles Tomlinson. 

I. On the Motions of Camphor on Water. II. On the Motion of Camphor 
towards the Light. III. History of the Modem Theory of Dew. Woodcuts, is. 

173. PHYSICAL GEOLOGY, partly based on Major-General Port- 

lock’s “ Rudiments of Geology.” By Ralph Tate, A.L.S., &c. Numerous 
Woodcuts. 2S. 

174. HISTORICAL GEOLOGY, partly based on Major-General 

Portlock’s “Rudiments.” By Ralph Tate, A.L.S., 8 cc. Woodcuts. 25. 6 d. 

173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and 

& Historical. Partly based on Major-General Portlock’s “ Rudiments of 
Geology.” By Ralph Tate, A.L.S., F.G.S., &c., &C. Numerous Illustra- 
tions. In One Volume. 4s. 6d. 

183. ANIMAL PHYSICS, Handbook of. By Dionysius Lardner, 

gjr D.C.L., formerly Professor of Natural Philosophy and Astronomy in Uni- 
versity College, London. With 520 Illustrations. In One Volume, cloth 
1 04. boards. 7s. 6d. 

. So/d also in Two Paris, as follows : — 

183. Animal Physics. By Dr. Lardner. Part I., Chapter I— VII. 

184. Animal Physics. By Dr. Lardner. Part II. Chapter VIII— XVIII. 38. 


MINING, METALLURGY, ETC. 

117. SUBTERRANEOUS SURVEYING, Elementa:^ and Practical 
Treatise on, with and without the Magnetic Needle. By Thomas Fenwick, 
Surveyor of Mines, and Thomas Baker, C.E. Illustrated, as. 6d. 

133. METALLURGY OF COPPER ; an Introduction to the Methods 

of Seeking, Mining, and Assaying Copper, and Manufacturing its Alloys* 
By Robert H. Lamborn, Ph.D. Woodcuts. 2s. 6d, 

134. METALLURGY OF SILVER AND LEAD. A Description 

eff the Ores ; their Assay and Treatment, and valuable Constituents. By Dr. 
R. H. Lamborn. Woodcuts, as. 

135. ELECTRO-METALLURGY; Practically Treated. By Alex- 

ander Watt, F.R.S.S.A. New Edition. Woodcuts, as. 

• 172. MINING TOOLS, Manual of. For the Use of Mine Managers, 

Agents, Students, &c. Comprising Observations on the Materials from, and 
Processes by which they are manufactured ; their Special Uses, Applica- 
tions, Qualities, and Efl&ciency. By William Morgans, Lecturer on Mining 
at the Bristol School of Mines, as. 6d. 

172*. MINING TOOLS, ATLAS of Engravings to Dlnstrate the 

above, containing 835 Illustrations of Mining Tools, drawn to Scale. 4to. 
4s. 6d. 
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Mining, Metallurgy, etc., continued^ 

176. METALLURGY OF IRON, a Treatise on the. Containing 

Outlines of the History of Iron Manufacture, Methods of Assay, and Analyses 
of Iron Ore^ Processes of Manufacture of Iron and Steel, &c. By H. 
Baubrman, F.G.S., Associate of the Royal School of Mines. Fourth 
Edition, revised and enlarged, with numerous Illustrations. 4s. 6d. 

180. COAL AND COAL MINING: A Rudimentanr Treatise on. 
By Warington W. Smyth, M.A., F.R.S- 8cc., Chief Injector of the 
Mines of the Crown and of the Duchy of Cornwall. New Edition, revised 
and corrected. With numerous Illustrations. 3s. 6d. 


EMIGRATION. 

154. GENERAL HINTS TO EMIGRANTS, Containing Notices 

of the various Fields for Emigration. With Hints on Preparation for 
Emigrating, Outfits, &c., &c. With Directions and Recipes useful to the 
Emigrant. With a Map of the World. 2s. 

JS 7 . THE EMIGRANTS GUIDE TO NATAL. By Robeiit t 

.James Mann, F.R.A.S., F.M.S. Second Edition, carefully corrected to 
the present Date. Map. 2s. 

159. THE EMIGRANTS GUIDE TO AUSTRALIA, New South 

Wales, Western Australia, South Australia, Victoria, and (Queensland. By 
the Rev. James Baird, B.A. Map. 2s. 6d. 

160. THE EMIGRANTS GUIDE TO TASMANIA and NEfV 

ZEALAND. By the Rev. James Baird, B.A. With a Map. 2s. 

il^kTHE EMIGRANTS GUIDE TO AUSTRALASIA. By the 
160. Rev. J. Baird, B.A. Comprising the above two volumes, ismo, cloth boards. 
With Maps of Australia and New Zealand. 5s. 


AGRICULTURE. 

29. THE DRAINAGE OF DISTRICTS AND LANDS. By 
G. Drysdale Dempsey, C.E. Illustrated, is. 6d. 

V* With “ Drainage of Towns and Buildings f in One Vol., 3s. 6d. 

63. AGRICULTURAL ENGINEERING: Farm Buildings, Motive 

Powers and Machinery of the Steading, Field Machines, and Implements. 
By G. H, Andrews, C.E. Illustrated. 3.<?. 

66. CLAY LANDS AND LOAMY SOILS. By Professor 

Donaldson, is. 

131. MILLER’S, MERCHANTS, AND FARMER^S READY 

RECKONER, for ascertaining at sight the value of any quanti^ of Com, 
from One Bushel to One Hundred Quarters, at any given price, from i to 
£5 per quarter. Together with the approximate values of Millstones and 
Mill work, &c. IS. 

140. SOILS, MANURES, AND CROPS. (Vol. i. Outlines of 

MjOdern Farming.) By R. Scott Burn. Woodcuts. 2s. 

141. FARMING AND FARMING ECONOMY, Notes, Historical 

and Practical, on. (Vol. 2. Outlines of Modern Farming.) By R.Scorr 
Burn. Woodcuts, is. •• 

142. STOCK; CATTLE, SHEEP, AND HORSES. (Vol. 2. 

Outlines of Modern Farming.) By R. Scott Burn. Woodcuts, ss. M. 

145. DAIRY, PIGS, AND POULTRY, Management of the. By 

R. Scott Burn. With Notes on the Diseases of Stock. (Vol. 4. Outlines 
OF Modern Farming.) Woodcuts. 2s. c- 

146. UTILIZATION OF SEWAGE, IRRIGATION, AND 

RECLAMATION OF WASTE LAND. (Vol. 5. Outunes oe Modern 
Farming.) By R. Scott Burn. Woodcuts. 28. 6d. 

*•* Not. 140-1-2-5-6, in One Vol., handsomely half-bound, entitled ** OutuneS OF 
Modern Farming.” By Robert Scott Burn. Price its. 

177. FRUIT 7 'REES, The Scientific and Profitable Culture of. From 

the French of Du Brbuil, Revised by Geo. Glenny. 187 Woodcuts. 3s. 6d. 
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FINE ARTS. 

20, PERSPECTIVE FOR BEGINNERS, Adapted to Young 

Students ‘and Amateurs in Architecture, Painting, See. By Gbobob Pymb, 
Artist. Woodcuts. 2S. 

40, GLASS STAINING ; or, Painting on Glass, The Art of. Com- 

prising Directions for Preparing the Pigments and Fluxes, lajring them umn 
[the Glass, and Firing or Burning in the Colours. From the German of Dr, 
Gbssbrt. To which is added, an Appendix on Thb Art of Enaublllng, 

41. PAINTING ON GLASS, the Art of. From the German of 

Emanuel Otto Frombekg. ts. 

69. MUSIC, A Rudimentary and Practical Treatise on. With 

numerous Exai^les. By Charles Child Spencer. 2s. 6d. 

71. PIANOFORTE, The AjI of Playing the. With numerous Exer- 
cises and Lessons. Written and Selected from the Best Masters, by Charlbs 
Child Spencer, is. 6d. 

,181. PAINTING POPULARLY EXPLAINED, including Fresco, 

Oil, Mosaic, Water Colour, Water-Glass, Tempera, Encaustic, Miniature. 
Painting on Ivon', Vellum. Pottery, Enamel, Glass, &c. With Historical 
Sketches of the Progress of the Art by Thomas John Guluck, assisted by 
John Times, F.S.A. Third Edition, revised and enlarged, with Frontispiece 
and Vignette, ss. 

186. A GRAMMAR OF COLOURING, applied to Decorative 

Painting and the Arts. By George Field. New Edition, enlarged and 
adapted to the Use of the Ornamental Painter and Designer. By Elus A. 
Davidson, Author of “ Drawing for Carpenters,” 8cc. With two new 
Coloured Diagrams and numerous Engravings on Wood. as. 6d. 


ARITHMETIC, GEOMETRY, MATHEMATICS, 

ETC. 


32. MATHEMATICAL INSTRUMENTS, a Treatise on; m which 


**• In ordering the ahove^ be careful to say, “ Original Edition,'* orpve the number 
in the Series (32) to distinguish it from the Enlarged Edition in 3 vols, 
{Nos. 168-9-70.) 

60. LAND AND ENGINEERING SURVEYING, a Treatise on; 

with all the Modem Improvements. Arranged for the Use of Schools and 
Private Students ; also for Practical Land Surveyors and En^neers. By 
T. Baker, C.E. New Edition, revised by Edward Nugent, C.E. Illus- 
trated with Plates and Diagrams. 2s. 

61*, READY RECXONER FOR THE ADMEASUREMENT OF 

LAND. By Abraham Arman, Schoolmaster, Thutleigh, Beds. To which 
is added a Tab% showing the Price of Work, from 2s. 6a. to;^i per acre, and 
Tables for the Valuation of Land, from is. to ;^i,oooper acre, and from onh 
pole to two thousand acres in extent, &c., &c. is. 6d. 

DESCRIPTIVE GEOMETRY, an Elementary Treatise on; 
with a Theory of Shadows and of Perspective, extracted mom the French of 
G. Monoe. To which is added, a description of the Principles and Practice 
of Isometrical Projection ; the whole being intended as an introduction to the 
Application of Descriptive Geometry to various branches of the Arts. By 
J. F. Heather, M.A. Illustrated with 14 Plates. 2s. 

178. PRACTICAL PLANE GEOMETRY: giving the Simplest 

Modes of Constructing Fibres contained in one Plane and Geometrical Con- 
struction of the Ground. By J. F. Heather, M.A. With 215 Woodcuts, as. 

179. PROJECTION : Orthographic, Topographic, and Perspective: 

g iving the various Modes of Delineating Solid Forms by Constructions on a 
ingle Plane Surface. By J. F. Heather, M.A. [/« preparation. 

The above three volumes will form a Complete Elementary Course of 
Mathematical Drawing. 


7 , stationers' hall court, ludgate hill. E.C. 
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Arithmetic, Geometry, Mathematics, etc., continued, 

83. COMMERCIAL BOOK-KEEPING. With Commercial Phrases 

faod Forms in English, French, Italian, and German. By Takbs Haddon, 

M Ji.., Arithmetical Master of King’s College School, London, xs. 

84. ARITHMETIC y a Rudimentary Treatise on: with full Explana- 

tions of its Theoretical Principles, and numerous Exanmlesfor Practice. For 
the Use of Schools and for Self-Instruction. By J. R. Young, late Professor 
of Mathematics in Belfast College. New Edition, with Index, xs. 6d. 

84*^ A I^Y to the above, containing Solutions in full to the Exercises, together 
with Comments, Explanations, and Improved Processes, for the Use of. 
Teachers and Unassisted Learners. By J. R, Young, is. 6d. 

85. EQUATION AL ARITHMETIC, applied to Questions of Interest, 

85*. Annuities, Life Assurance, and General Commerce ; with various Tables by 
which all Calculations may be greatly facilitated. By W. Hipslky. as. 

86. ALGEBRA, the Elements of. By James Haddon, M.A., 

Second Mathematical Master of King’s College School. With Appendijr, 
containing miscellaneous Investigations, and a Collection of Problems u 
various parts of Algebra, as. 

86* A Key and Companion to the above Book, forming an extensive r<mository of 
Solved Examples and Problems in Illustration of the various Expedients 
necessary in Algebraical Operations. Especially adapted for Self-lnstnfc- 
tion. By J. R. Young, is. 6d. 

88. EUCLID, The Elements of : with many additional Propositions 

8q. and Explanatory Notes : to which is prefixed, an Introductory Essay on 
Logic. By Henry Law, C.E. as. 6d. 

*** So/d also separately, viz, 

88. Euclid, The First Three Books. By Henry Law, C.E. xs. 

89. Euclid, Books 4, 5, 6, ix, la. By Henry Law, C.E. is. 6d. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, 

a Rudimentary Treatise on. By James Hann, late Mathematical Master of 
King’s College School, London. A New Edition, re-written and enlarged 
by J. R. Young, formerly Professor of Mathematics at Belfast College, as. 

91. PLANE 'TRIGONOMETRY, the Elements of. By James 

Hann, formerly Mathematical Master of King’s College, London, xs. 

92. SPHERICAL TRIGONOMETRY, the Elements of. By James 

Hann. Revised by Charles H. Dowling, C.E. xs. 

%• Or with ** The Elements of Plane Trigonometry f in One Volume, as. 

93-. MENSURATION AND MEASURING, for Students and Prac- 
tical Use. With the Mensuration and Levelling of Land for the Purposes of 
Modem Engineering, By T. Baker, C.E. New Edition, with Corrections 
and Additions by £. Nugent, C.E. Illustrated, xs. 6d. 

94. LOGARITHMS, a Treatise on; with Mathematical Tables for 

facilitati]^ Astronomical, Nautical, Trigonometrical, and Logarithmic Calcu- 
lations; Tables of Natural Sines and Tangents and Natural Cosines. By 
Henry Law, C.E. Illustrated. 2s. 6d. 

loi*. MEASURES, WEIGHTS, AND MONEYS OF ALL NA- 
TIONS, and an Analysis of the Christian, Hebrew, and Mahometan 
Calendars. By W. S. B. Woolhousb, F.R.A.S., 8tc. is. 6d. 

102. INTEGRAL CALCULUS, Rudimentary Treatise on the. By 

Homersham Cox, B.A. Illustrated, xs. 1 

103. INTEGRAL CALCULUS, Examples on the. By JAMES Hann, 

late of King’s College, London. Illustrated, xs. 

loi. DIFFERENTIAL CALCULUS, Examples of the. By W. S. B. 

Woolhousb, F.R.A.S., Ac. xs. 6d. 

104. DIFFERENTIAL CALCULUS, Examples and Solutioni cA the. 

By Jambs Haddon, M.A. xs. 


LONDON : CROSBY LOCKWOOD AND CO., 





weale’s rudimentary series. 


It 


Arithmetic, Geometry, Mathematics, etc,, continued, 

10$. MNEMONICAL LESSONS. — Geometry, Algebra, and 

Trigonometry, in Easy Mnemonical Lessons. By the Rer. Thomas 
Penynoton Kirkman, M.A. is. 6d. 

136. ARITHMETIC^ Rudimentary, for the Use of Schools and Self- 

Instruction. By Jambs Haddom, M.A. Revised by Abraham Arman. 

IS. 6d. 

137. A Key to Haddon’s Rudimentary Arithmetic. By A. Arman, is. 6d. 

147. ARITHMETIC^ Stepping-Stone to ; being a Complete Course 

of Exercises in the First Four Rules (Simple and Compound), on an entirely 
new principle. For the Use of Elementary Schools of every Grade. Intended 
as an Introduction to the more extended works on Arithmetic. By Abraham 
Arman, is. 

148. A Key to Stepping-Stone to Arithmetic. By A, Arman, is. 

158. THE SLIDE RULE, AND HOW TO USE IT{ containing 

full, easy, and simple Instructions to perform all Business Calculations with 
* unexampled rapidity and accuracy. By Charles Hoars, C.E. With a 
Slide Rule in tuck of cover. 3s. 

168. DRAWING AND MEASURING INSTRUMENTS. Includ- 

ing— I. Instruments employed in Geometrical and Mechanical Drawing, 
and in the Construction, Copying, and Aleasuremcnt of Maps and Plans. 
II. Instruments used for the purposes of Accurate Measurement, and for 
Arithmetical Computations. ByJ. F. Heather, M.A., late of the Royal 
Military Academy. Woolwich, Author of “ Descriptive Geometry,” 8cc., 8cc. 
Illustrated, ft. 6d. 

169. OPTICAL INSTRUMENTS. Including (more especially) Tele- 

scopes, Microscopes, and Apparatus for producing copies of Maps and Plans 
by Photography. By J. F. Heather, M.A. Illustrated, is. 6d. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 

Including — I. Instruments Used for Determining the Geometrical Features 
of a portion of Ground. II. Instruments Employed in Astronomical Observa- 
tions. By J. F. Heather, M.A. Illustrated, is. 6d. 

%• TAe above three volumes form an enlarf'efneni of Ihe Author^ s original work. 

‘ * Mathematical / nstruments: their Construction , A djusfment, 2 'esting, and Use,* * 
the Eleventh Edition of which is on sale, frice is. 6d. (See No, 32 in the Series.) 

MATHEMATICAL INSTRUMENTS. By J. F. Heather, 

169. f M.A. Enlarged Edition, for the most part entirely re-wntten. The 3 Parts as 

170. J above, in One thick Volume. With numerous Illustrations. Cloth boards. 5s. 
185. THE COMPLETE MEASURER ; setting forth the Measure- 
ment of Boards, Glass, &c., &c. ; Unequal -sided. Square-sided, Octagonal- 
sided, Round Timber and Stone, and Standing Timber. With just Allow- 
ances for the Bark in the respective species of Trees, and proper deductions 
for the waste in hewing the trees, &c. ; also a Table showing the solidity of 
hewn or eight-sided timber or of any octagonal-sided column. Compiled 
for the accommodation of Timber-growers, Merchants, and Surv^ors, 
Stonemasons, Architects, and others. By Richard Horton. Third 
Edition, with considerable and valuable additions. 4s. Ofust published. 


LEGAL TREATISES. 

50. THE LAW OF C 0 NTRAC 2 S FOR WORKS AND SER^ 

VICES. By David Gibbons. Third Edition, revised and considerably 
enlarged. 3s. published. 

iKi. A HANDY BOOK ON THE LAW OF FRIENDLY, IN- 
DUSTRIAL 6- PROVIDENT BUILDING LOAN SOCIETIES. 
With copious Notes. By Nathaniel White, of H.M. Civil Smnrice. zs. 

163. THE LAW OF PATENTS FOR INVENTIONS; and on 

the Protection of Designs and Trad© Marks. By F. W. Campin, Barrister- 
at-Law. 2S. 
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MISCELLANEOUS VOLUMES. 

36. A DICTIONARY OF TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, ME TALL URGY, ARCHIE- 
OLOGY, the FINE ARTS, A-c. With Explanatonr Observation* on various 
Subjects connected with Applied Science and Art. By John Wealb. 
Fifth Edition, revised and corrected. Edited by Robert Hunt, F.R.S., 
Keeper of Mining Records, Editor of Ure’s “ Dictionary of Arts, Manufac- 
tures, and Mines.^* Numerous Illustrations. 5s. 

1 12. MANUAL OF DOMESTIC MEDICINE. By R. Gooding, 

B.A., M.B. Intended as a Family Guide in all Case* of Accident and 
Emergency, as. 

II2*. MANAGEMENT OF HEALTH. A Manual of Home and 

Personal H3'giene. By the Rev. James Baird, B.A. xs. 

113. FIELD ARTILLERY ON SERVICE, on the Use of. With 

especial Reference to that of an Army Corps. For Officers of all Arms. 
By Taubert, Captain, Prussian Artillery. Translated from the German by 
Lieut.-Col, Henry Hamilton Maxwell, Bengal Artillery, is. 6d. 

II3*. SIVORDS, AND OTHER ARMS used for Cutting and Thrust- 
ing, Memoir on. By Colonel Marey. Translated from the French by 
Colonel H. H. Maxwell. With Notes and Plates, is. 

150. LOGIC, Pure and Applied. By S. H. Emmens. Third 

Edition, is. 6d. 

152. PRACTICAL HINTS FOR INVESTING, MONEY. With 

an Explanation of the Mode of Transacting Business on the Stock Exchange. 
By Francis Playford, Sworn Broker, is. Cd. 

153. SELECTIONS FROM LOCKE'S ESSAYS ON THE 
HUMAN UNDERSTANDING. With Notes by S. H. Emmens. as. 

193. HANDBOOK OF FIELD FORTIFICATION, intended for the 

Guidance of Officers Preparing for Promotion, and especially adapted to the 
requirements of Beginners. By Major W. W. KNOLLYS, F.R.G.S., 93rd 
Sutherland Highlanders, &c. With 163 Woodcuts. 3s. 


EDUCATIONAL AND CLASSICAL SERIES. 


HISTORY. 

I. England, Outlines of the History of; more especially with 

1’ reference to the Origin and Progress of the English Constitution. A Text 
Book for Schools and Colleges. IV William Douglas Hamilton, F.S.A., 
of Her Majesty’s Public Record Omte. Fourth Edition, revised and brought 
down to iVz. Maps and Woodcuts. 5s. ; cloth boards, 63. 

5. Greece, Outlines of the History of; in connection with the 

Rise of the Arts and Civilization in Europe. By W. Douglas Hamilton, 
of UniversiV College, London, and Edward Lbvibn, M.A., of Balliol 
College, Oxford, as. 6<1. ; cloth boards, 3s. 6d. 

y. Rome, Outlines of the History ofs from the Earliest Period 

to the Christian Era and the Commencement of the Decline of the Empire. 
By Edward Levies, of Balliol College, Oxford. Map, as. 6d. ; cl. bds. 3s. 6d. o’ 

9. Chronology of History, Art, Literature, and Progress, 

from the Creation of the World to the Conclusion of the Franco-German 
War. The Continuation by W. D. Hamilton, F.S.A., of Her Majesty’s 
Record Office. 3s. ; cloth boards, 33. 6d. 

50. Bates and Events in English History, for the use of 
Candidates in Public and Private Examinations. By tibe Rev. Edgar Rand, 
B.A. xs. 
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ENGLISH LANGUAGE AND MISCEL- 
LANEOUS. 

11. Grammar of the English Tongue, Spoken and Written. 

With an Introduction to the Study of Comparative Philology. By Hyob 
Clarke, D.C.L. Third Edition, xs. 

II*. Philology ; Handbook of the Comparative Philolo^ of English, 
Anglo-Saxon, Frisian, Flemish or Dutch, Low or Platt Dutcn, High Dutch 
or German, Danish, Swedish, Icelandic, Latin, Italian, French, Spanish, and 
Portuguese Tongues. By Hyde Clarke, D.C.L. xs. 

12. Dictionary of the English Language, as Spoken and 

Written. Containing above 100,000 Words. By Hyde Clarke, D.C.L. 
3s. 6d. ; cloth boards, 4s. 6d. ; complete with the Grammar, cloth bds., 5s. 6d. 

48. Composition and Punctuation, familiarly Explained for 

those who have neglected the Study of Grammar. By Justin BrbnAN. 
^ i6th Edition, xs. 

49. Derivative Spelling-Book.; Giving the Origin of Every Word 

from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, Spanish, 
and other Languages ; with their present Acceptation and Pronunciation. 
By J. Rowbotham, F.R.A.S. Improved Edition, xs. 6d. 

51. The Art of Extempore Speaking: Hints for the Pulpit, the 

Senate, and the Bar. By M, Bautain, Vicar-General and Professor at the 
Sorbonne. Translated from the French. Fifth Edition, carefully corrected. 
2s. 6d. • 

52. Mining and Quarrying, with the Sciences connected there- 

with. First Book of, for Schools. By J. H. Collins, F.G.S., Lecturer to 
the Miners’ Association of Cornwall ancf Devon, is 

53. Places and Facts in Political and Physical Geography, 

for Candidates in Public and Private Examinations. By the Rev. Edgar 
Kano, B.A. xs. 

54. Analytical Chemistry, Qualitative nnd Quantitative, a Course 

of. To which is prefixed, a Brief Treatise upon Modem Chemical Nomencla* 
ture and Notation. By Wm. W. Pink, Practical Chemist, &c., and Georob 
£. Webster, Lecturer on Metallurgy and the Applied Sciences, Notting- 
ham. 2S. 

THE SCHOOL MANAGERS’ SERIES OF READING 
BOOKS, 

Adapted to the Requirements of the New Code. Edited by the Rev. A. R. Grant, 
Rector of Hitcham, and Honorary Canon of Ely; formerly H.M. Inspector 
of Schools. 

Introductory Primer, ^ d , 

s . d . s . d 

First Standard . .06- Fourth Standard . , .12 

Second ,, . . o 10 Fifth „ . . . . x 6 

Third „ ..10 Sixth „ . . . . x 6 

Lessons from the Bible. Fart 1. Old Testament, xs. 

Lessons from the Bible. Part II. New Testament^ to which is added 
The Geogr\phy of the Bible, for very wung Children. By Rev. C. 
Thornton Forster, xs. ad. ♦** Or the Two Parts in One Volume^ as.- 


FRENGH. 

24. French Grammar. With Complete and Concise Rules on the 

Genders of French Nouns. By G. L. Strauss, Ph.D, is. 

25. French-English Dictionary. Comprising a large number of 

New Terms used in Engineering, Mining, on Railways, fcc. By Axfrsd 
Elwbs. xs. 6 d. 

26. EngUsh-French Dictionary. By Alfred Elwes. 2 s . 
25,26. French Dictionary (as above). Complete, in One VoL, 3s. ; 

cloth boards, 38. 6d. %* Or with the Grammar, cloth boards, 48. 6d. 

7, stationers’ ball court, LVSGATE hill, B.C. 
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French, cofUinued, 

47. French and English Phrase Book : containing Intro- 
ductory Lessons, with Translations, for the convenience of Students : several 
Vocabularies of Words, a Collection of suitable Phrases, and Easy Pamiliar 
Dialogues, is. 


GERMAN. 

39. German Grammar. Adapted for English Students, from 

Keysets Theoretical and Practical Grammar, by Dr. G. L. Strauss, is. 

40. German Reader ; A Series of Extracts, carefully culled from the 

most approved Authors of Germany ; with Notes, Philological and Ex- 
planatory. By G. L. Strauss, Ph.D. is. 

41. German Triglot Dictionary. By Nicholas Esterhazy, 

S. A. Hamilton. Part I. English-German-French, is. 

42. German Triglot Dictionary. Part 11. German-French- 

English. IS. 

43. German Triglot Dictionary. Part III. French-German- 

English. zs. 

41-43. German Triglot Dictionary (as above), in One Vol., 3s. ; 

cloth boards, 4s. Or with the German Grammar, cloth boards, 5s. 


ITALIAN. 

27, Italian Grammar, arranged in Twenty Lessons, with a Course 

of Exercises. By Alfred Elwes. is. 

28. Italian Triglot Dictionary, wherein the Genders of all the 

Italian and French Nouns are carefully noted down. By Alfred Elwbs. 
Vol. 1. Italian-English-French. 2s. 

30. Italian Triglot Dictionary. By A. Elwes. Vol. 2. 

English-French^talian. 2s. 

32. Italian Triglot Dictionary. By Alfred Elwes. Vol. 3. 

French-Italian -English. 2s. 

28,30, Italian Triglot Dictionary (as above). In One Vol., 6s, ; 

3a. cloth boards, 7s. 6d. Or with the Italian Grammar, cloth bds., Ss. 6d. 


SPANISH AND PORTUGUESE- 

34. Spanish Grammar, in a Simple and Practical Form. With 

a Course of Exercises. By Alfred Elwes. is. 6d. 

35. Spanish-English and English-Spanish Dictionary. 

Including a large number of Technical Terms used in Mining, Engineering, &c., 
with the proper'Accents and the Gender of every Noun. By Alfred Elwes. 
4s. ; cloth boards, 9s. Or with the Grammar, cloth boards, 6s. 

55. Portuguese, Grammar, in a Single and Practical Form. 
With a Course of £xercis^ 8 «^By Alfred Elwes, Author of A Spanidi 
Grammar,** &c. is. 6d. fullisJud, 


HEBREW. 

46*. Hebrew Grammar. By Dr. Bresslau. is. 6d. 

44. Hebrew and English Dlctlonaryr^^^^<i^l Rabbinical; 

containing the Hebrew and Chaldee Roots of the Old Testament Post- 
Rabbinicu Writings. By Dr. Brbsslad. 68. Or with the Grammar, tr. 
46. English and Hebrew Dictionary. By Dr. Bresslau. 38. 
44,46. Hebrew Dictionary (as above), in Two Vols., con^plete, mth 

46*. ISie GukhA., cloth boaru,-x28. 
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LATIN. 

19. Latin Grammar. Containing the Inflections and Elementary 

Principles of Translation and Construction. By the Rev. Thomas Goodwin, 
M.A.y Head Master of the Greenwich Proprietary School, xs. 

20. Latin-English Dictionary. Compiled from the best Autho- 

rities. Byjthe Rev, Thomas Goodwin, MA. 2s. 

22. English-Latin Dictionary; together with an Appendix of 

French and Italian Words which have their origin from the Latin. By the 
R^v. Thomas Goodwin, M.A. is. 6d. 

3 , 22 . Latin Dictionary (as above). Complete in One Vol., 3s. 6d. ; 

cloth boards, 4s. 6d. %• Or with the Grammar, cloth boards, 5s. 6d, 

LATIN CLASSICS. With Explanatory Notes in English. 

•I. Latin Delectus. Containing Extracts from Classical Authors, 
with Genealogical Vocabularies and Explanatory Notes, by Hbnry Youno, 
lately Second Blaster of tbe Royal Grammar School, Guildford, is. 

2. Caesaris Commentarii de Bello Gallico. Notes, and a Geographical 

Register for the Use of Schools, by H. Young. 2 s. 

12. Ciceronis Oratio pro Sexto Roscio Amerino. Edited, with an 
Introduction, Analysis, and Notes Explanatory and Critical, by the Rev. 
James Davies^M.A. is. 

14. Ciceronis Cato Major, Laelius, Brutus, sive de Senectute, de Ami- 
citia, de Claris Oratoribus Dialogi. With Notes by W. Beownrigg Smith, 
M.A., F.R.G.S. 2s. 

3. Cornelius Nepos. With Notes. Intended for the Use of 

Schools. ByH. Young, is. 

6. Horace; Odes, Epode, and Carmen Saeculare. Notes by H. 

Young, is. 6d. 

7. Horace ; Satires, Epistles, and Ars Poetica. Notes by W, B&own- 

rigg Smith, M.A., F.R.G.S. is. 6d. 

21. Juvenalis Satirae. With Prolegomena and Notes by T, H, 

Escott, B.A., Lecturer on Logic at King’s College, London, is. 6d. 

16. Livy s History of Rome. Notes by H. Young and W. B. Smith, 

M.A. Part z. Books i., ii., is. 6d. 
x6*. — f ■■ ■ ■ Part 2. Books iii., iv., v., is. 6d. 

17. Part 3. Books xxi. xxii., is. 6d. 

8. Sallustii Crispi Catalina et Bellum Jugurthinum. Notes Critical 

and Explanatory, by W. M. Donne, B.A., Trinity College, Cambridge, 
xs. 6d. 

10. Terentil Adelphi Hecyra, Phormio. Edited, with Notes, Critical 

and Explanatory, by the Rev. Jambs Davies, M.A. es. 

9. Terentil Andria et Heautontimorumenos.' With Notes, Critical 

and Explanatory, by the Rev. Jambs Davies, M.A, is. 6d. 

11. Terentil Eunuchus, Comoedia. Edited, with Notes, by the Rev. 

Jambs Davies, M.A. xs. 6d. Or the Adelphi, Andria, and Eunuchus, 
3 vols. in X, cloth boards, 6s. 

4. Virgilii Maronis Bucolica et Georgica. With Notes on the Buco- 

lics oy W. Rushton, M.A., and on the Georgies by H. Youno. xs. 6d. 

5. Virgilii Maronis .^neis. Notes, Critical and Explanatory, by H. 

Young, as. 

19. Latin Verse Selections^ from Catullus, Tibullus, Propertius, 

and Ovid. Notes by W. B. Donne, M.A., Trinity College, Cambrioge. as. 

20. Latin Prose Selections, finm Yarro, Columbia, Vitruvius, 

Seneca, Quintilian, Florus, Velleius Paterculus, Valerius Maximus Sueto- 
nius, Apmeius, 8cc. Notes by W. B. Donne, MA. as. 
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GREEK. 

14. Greek Grammar, in accordance with the Principles and Philo- 
^gical Researches of the most eminent Scholars of our own day. By Hans 
Claude Hamilton, is. 6d. 

IS,I 7 « Greek Lexicon. Containing all the Words in General Use, witl 

^eir Significations, Inflections, and Doubtful Quantities. By Henry' R 
Hamilton. Vol. x. Greek-Euglish, ss. ; Vol, 2, English- Greek, as. Or th. 
Two Vols. in One, 4s. : cloth boards, ss. 

14.15. Greek Lexicon (as above). Complete, with the Gramhak, ii 

17. One Vol., cloth boardjs, 6s. 

GRHKK. CLASSICS. With Explanatory Notes in English. 

I. Greek Delectus. Containing Extracts from Classical Author 

with Genealogical Vocabularies and Explanatory Notes, by H. Young. Ne\ 
Edition, with an improved and enlarged Supplementary Vocabulary, by John 
Hutchison, M.A., of the High School, Glasgow, is. 

30. .AEschylus i Prometheus Vinctus : The Prometheus Bound. From 
the Text of Dindorf. Edited, with English Notes, Critical and Explanatory 
by the Rev. Jambs Davies, M.A. is. 

32. -/Eschylus : Septem Contra Thebes ; The Seven against Thebes. 
From the Text of Dindorf. Edited, with English Notes, Critical and Ex- 
planatory, by the Rev. James Davies, M.A. is. 

40. Aristophanes ; Achamians. Chiefly from the Text of C. H. 

Wbisb. With Notes, by C. S. T. Townshknd, M./ . xs. 6d. 

26. Euripides : Alcestis. Chiefly from the Text of Dindorf. With 

Notes, Critical and Explanatory, by John Milner, B.A. xs. 

23. Euripides ; Hecuba and Medea. Chiefly from the Text of Din 
DORF. With Notes, Critical and Explanatory, by W. Brownrioo Smith 
M.A., F.R.G.S. is.6d. 

14-17. Herodotus, The History of, chiefly after the Text of Gaisford 

With Prelimina^ Observations and Appendices, and Notes, Critical an 
Explanatory, by T. H. L. Lbary. M.A., D.C.L. 

Part X. Books i., ii. (The Clio and Euteime), 2s. 

Part 2. Books iii., iv. (The Thalia and Melpomene), 23. 

Part 3. Books v,-vii. (The Terosichore, Erato, and Polynia), »f,’ 
Part 4. Books viii., ix. (The Urania and Calliope) and index, is. 6d. i 
5-12. Homer, The Works of. According to the Text of Bakumlein? 

With Notes, Critical and Explanatory, drawn from the best and lates^ 
Authorities, with Preliminary Observations and Appendices, by T. H. L 
Leary, M.A., D.C.L. 

The Iuad : Part x. Books i. to vi., xs.6d. I Part 3. Books xiii. to xviii., xs. 6< , 

Part 2. Books vii.toxii., i8.6d. | Part 4. Books xix. to xxiv., xs. 6d. 

The Odyssey : Part x. Books i. to vi.^ xs. 6d. Part 3. Books xiii. to xviii., xs. 61I 

Parts. Books vii.toxii., IS. 6d. Part 4. Books ziz. to zziv., and 

I Hjjnns, 2S. 

4. Lucian’s Select Dialogues. The Text carefully revised, wit*. 

Grammatical and Explanatory Notes, by H. Young, xs. i 

13. Plato’s Dialogues: The Apology of Socrates, the Crito, anc 
tiiie Phaedo. From the Text of C. F. Hermann. Edited with Notes, Critica 
and Explanatory, by the Rev. James Davies, M.A. 2t. 

18. Sophocles: CEdipus Tyrannus. Notes by H. Young, is. 

20. Sophocles: Antigone. From the Text of Dindorf. Notes^ 

Critical and Explanatory, by the Rev. John Milner, B.A. 2s. 

41. Thucydides: History of the Peloponnesian War. Notes by H 

Young. Book x. xs. 

a, 3. Xenophon’s Anabasis ; or. The Retreat of the Ten Thousand , 

Notes and a Geographical Register, by H. Young. Part x. Books 1. to iii.) 
It. Part 2. Books iv. to vii., x«, 

42. Xenophon’s Panegyric on Agesilaus. Notes and 

duction by Ll. F. W. Jewitt. xs. 6d. 
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ENGINEERING, SURVEYING, &c. 

• f 

Humbet^s Great Work on Bridge Construction. 

A COMPLETE and PRACTICAL TREATISE on CAST and 
WROUGHT-IRON BRIDGE CONSTRUCTION, including 
Iron Foundations. In Three Parts- -Theoretical, Practical, and 
Descriptive. By William Humber, Assoc. Inst, C. E., and M. Inst 
M, E. Third Edition, revised and much improved, with 1 15 Double 
Plates (20 of which now hrst appear in this edition), and numerous 
additions to the Text. In 2 vols. imp. 4to, price 64 i6r. 6^4 half- 
bound in morocco. 

“A very valuable contribution to the standard literature of civil engineering.’*— 
Civil Engineer and Architect's Journal. 

•* Mr. Humber’s stately volumes lately issued— in which the most important bridges 
erected during the last hve years, under the direction of our most eminent engineers, 
are drawn and specified in great detail.” — Engineer. 

List of the Plates. 

Frontispiece to Vol. I. — General View of Royal Albert Bridge, Saltash. 
Frontispiece to Fol. 11. — General View of Taptee Viaduct. 

The Plates contain Elevations, Cross-sections, and Detoils of the following Works 


- 33 - 34 - irent i^ne imoec.— 35. Victoria Bridge (Aus 

tralia). 36 — 38. Taptee Viaduct. — 39 — ^40. Ebro Bridge.~4i — ^45. Jumna Bridge. — 
46—47. Leven Viaduct.— 48— 49. Kent Viaduct.— 50 — 55. Beelah and Deepdale 
Viaducts. — 56—59. Londonderry Bridge. — 60—63. Charing Cross Brid^— 
64—65. Lerida Bridge.— 66. Alcanadre Bridge.— 67. Murillo Bridge.— 68— Car- 
los Gomes.— 70— 72. Windsor Bridge.— 73— 77. Shannon Bridge.— 78 — 80. Saltash 
Bridge. — 81— 83. Clifton Bridge.— 84— 87. Chelsea Bridge.— 88— 91. Lambeth 
Bridge. --92— 98. Prague Bridge. The following Seventeen Plates and Diagrams are * 
inserted with the Text : — Sections of Wrought-Iron Girders and BridgW— Para- 
pets of various Bridges— Punching, Shearing, and Riveting Machines— Coode’s 
Diving Cylinder— Milroy’s Excavator— Hughes’ Mithod of Sinking Cylinders— 
Bridge Piers on the Bombay, Baroda, and Central India Railway— Curve of Strains 
on Victoria Bridge, Australia— Victoria Bridge, Montreal— Staines Bridge— Britannia 
Bridge — Results of Tests on Victoria Bridge, Pimlico— Proportions of Piers on 
Bombay, Baroda, and Central India Railway— Results of Tests on Jumna Bridge- 
Shannon Bridge 


2 WORKS IN ENGINEERING, SURVEYING, ETC. 


Humber s Modern Engineering. First Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1863. Comprising Civil, Mechanical, Marine, Hydraulic, 
Railway, Bridge, and other Engineering Works, &c. By William 
Humber, Assoc. Inst C.E., &c. Imp. 4to, with 36 Double 
Plates, drawn to a large scale, and Photographic Portrait of John 
Hawkshaw, C.E., F.R.S., &c. Price 3/. 3J. half morocco. 


List of the Plates. 


NAME AND DESCRIPTMN. PLATES. 

Victoria Station and Roof— L. B.& S. C. Rail i to 8 

Southport Pier 9 and 10 

Victoria Station and Roof— L. C. & D. & G. W. 

Railw^s II to ISA 

Roof of Cremome Music Hall 16 

Bridge over G. N, Railway 17 

Roof of Station — Dutch Rhenish Railway . . 18 and 19 
Bridge over the Thames —West London Ex- 
tension Railway 20 to 24 

Amour Plates 25 

Suspension Bridge, Thames 26 to 29 

The Allen Engine 30 

Suspension Bridge, Avon 31 to 33 

Underground Railway 34 to 36 


NAME OF ENGINEER. 
Mr. R. Jacomb Hood, C.E. 
Mr. James Brunlees, C.E. 

Mr. John Fowler, C.E, 

Mr. William Humber, C.B. 
Mr. Joseph Cubitt, CE. 
Mr. Euschedi, C.E. 

Mr. William Baker, C.E. 
Mr. James Chalmers, C.E. 
Mr. Peter W. Barlow, C.E. 
Mr. G. T. Porter, M.E. 

Mr. John Hawkshaw, C.E. 

anh W. H. Barlow, C.E. 
Mr. John Fowler, C.E. 


With copious Descriptive Letterpress, Specifications, &c. 


“ Handsomely lithographed and i)rinted. It will find favoiu: with many who desire 
to preserve in a permanent form copies of the plans and specifications prepared for the 
guidance of the contractors for many important engineering works."’— 


Hwmbet^s Modern Engineering. Second Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1864 ; with Photographic Portrait of Robert Stephenson, 
C.E., M.P., F,R.S., &C. Price 3/. y, half morocco. 


List of the Plates. 


NAME AND DESCRIPTION. PLATES, 

Birkenhead Docks, Low Water Basin i to 15 

Charing Cross Station Roof— C. C. Railway. 16 to 18 
Digsw^ Viaduct— Great Northern Railway. 19 

WLobibery Wood Viaduct— Great N. Railway. ao 

Iron Permanent Way. ao» 

Qydack Viaduct— Merthyr, Tredegar, and 

Abergavenny Railway az 

Ebbw viaduct ditto ditto ditto aa 

Cohen Wood Viaduct— Cornwall Railway . . 33 

DuUm Winter Palace Roof e4 to 36 

Bridge over the Thames — L. C. & D. Railw. 27 to 3a 

AtbiM Harbour, Greenock 33 to 36 


NAME OF ENGINEER. 

Mr. G. F. Lyster, C.E. 
Mr. Hawkshaw, C.E. 
Mr. J. Cubitt, C.E. 

Mr. J. Cubitt, C.E. 


Mr. Gardner, C.E. 

Mr. Gardner, C.E. 

Mr. Brunei. 

Messrs. Ordish& Le Fauvre* 
Mr. J. Cubitt, C.E. 

Messrs. BeU & MiSer. 


With copious Descriptive Letterpress, Specifications, &c. 


“ A resumi of all the more interesting and importaot works h^ly ceimleted in Gsyat 
Britain ; and containing, as it docs, carefully execoied drawingiL with full wwldng 
dataUs, it wHl be found a valuaUe accessory to flie profession at large. 

'* Mr. Humber has done the profession rood and true service, by the fme collectiata 
nf examples he has here brought before me frofestion and the piiblic. — -P 
Mechanics* Journal. 
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Humberts Modern Engineering. Third Series. 

A RECORD of the PROGRESS of MODERN ENGINEER. 
ING, 1865. Imp. 4to, with 40 Double Plates, drawn to a large 
scale, and Photo Portrait of J. R. M ‘Clean, Esq., late President 
of the Institution of Civil Engineers. Price 3/. 3^. half morocco, 
Zisi of Plates and Diagrams^ 


MAIN DRAINAGE, METROPOLIS, 

North Side. 

Plate I. Map showing Interception of 
Sewers. — 2 and 3. Middle Level Sewer. 
Sewer under Regent’s Canal ; and Junc- 
tion with Fleet Ditch. — 4, s, and 6. Out- 
fall Sewer. Bridge over River Lea. 
Elevation and Details. — 7. Out£dl 
Sewer. Bridge over Marsh Lane, North 
Woolwich Railway, and Bow and Barking 
Railway Junction.— 8, 9, and 10. Outfall 
Sewer. BridM over Bow and Barking 
Railway. Elevation and Details. — 
11 and 12. Outfall Sewer. Bridge over 
East London Waterworks’ Feeder. Ele- 
vation and Details. — 13 aiid 14. Outfall 
Sewer. Reservoir. Plan and Section.—* 
IS* Outfall Sewer, tumbling Bay and | 
Outlet. — 16. Outfall Sewer. Penstocks. 
South Side. 

Plates 17 and 18. Outfall Sewer. Ber- 
mondsey Branch, — 19, ao, 21, and 2?. 


I MAIN DRAINAGE, METROPOLIS, 

contitvued-— 

Outfall Sewer. Reservoir and Outlet. 
Plan and Details, — 23. Outfall Sewer, 
Filth Hoist. — 24. Sections of Sewers 
(North and South Sides). 

THAMES EMBANKMENT. 

Plate 25. Section of River Wall,- 
26 and 27. Steam-boat Pier, Westminster. 
Elevation and Details. — 28. Landing 
Stairs between Charing Cross and Water 
loo Bridges.— 29 and 30. York Gate. 
Front Elevation. Side Elevation and 
Details. — 31, 32, and 33. Overflow and 
Outlet at Savoy Stoeet Sewer. Details ; 
and Penstock. —34, 35, and 36. Steam-boat 
Pier, Waterloo Bndgc. Elevation and 
Details. — 37. Junction of Sewers. Plans 
and Sections —38. Gullies. Plans and 
Sections.— 39. Rolling Stock. — 40, Granite 
and Iron Forts. 


With copious Descriptive Letterpress, &c. 


Humberts Modern Engineering, Fourth Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1866. Imp, 4I0, with 36 Double Plates, drawn to a large 
scale, and Photographic Portrait of John Fowler, Esq., President 
of the Institution of Civil Engineers. Price 3/. 3J. half-morocco. 
List of the Plates and Diagrams. 

NAME AND DESCRIPTION. PLATES. NAME OF BNCINSSB. 

Abbey Mills Pumping Station, Main Drainage, 

Metropolis z to 4 Mr. Bazalgette, C.E. 

Barrow Docks • 5 to 9 Messrs. M^ean & StiUman, 

Manquis Viaduct, Santiago and Valparaiso ^ 

Rauway zi Mr. W. Loyd, C.E. 

Adams' Loccm&otire, St Helen’s Canal Railw. Z2, 13 Mr. H. Cross, C.E. 

Street S tatio n Stoof 14 to z6 BiCr. J. Haadeshaw, C. E. 

Road Bridge over the River Molm Z7, 18 Mr. H. Wakefi^ CK. 

Telegraahic Apparatus for Mesopotamia .... 19 Mr. Siemens, C.E. 

Viaduct over the River Wye, Midland Railw. »o to as Mr. W. H. Barlow, C.E. 

St Gnnnans Viaduct, Cornwall Railway .... 33 » Mr. Brunei. C.E. 

Wrought-Iroa Cylia^tor Dhring Bell 05 Mr. J. Coede, C.E. 

Miilwali Docks a6 to 31 Mera. J. Fowler, CE., and 

WiUw WllsfMD, C.R 

JdUroy*e Patent Eacavator 3a ' Mr. Milroy, C. E. 

Metoc^poUbm District Railway 33 to 38 Mr. J. Fowler, wd Mr. T. 

M. Johnson, CE. 

HjRrboun, Ports, and Breakwaters atoc 

With Copious Descriptive Letterpress^ Specifications ^ &-r. 



WORKS IN ENGINEERING, SURVEYING, ETC, 


Humber's New Work on Water-Supply. 

A COMPREHENSIVE TREATISE on the WATER-SUPPLY 
of CITIES and TOWNS. By William Humber, Assoc. Inst, 
C.E., and M. Inst. M.E. Author of ‘‘Cast and Wrought Iron 
Bridge Construction,” &c. &c. Imp. 4to. Illustiuted with 50 
Double Plates, 2 Single Plates, Coloured Frontispiece, and upwards 
of 250 Woodcuts, and containing 400 pages of Text, elegantly and 
substantially half- bound in morocco. Price 6/. 6j. [A^ow ready. 


The Author of the present umk has been very liberally assisted by sevei-al 
professional friends who have made this department of engineenng their 
special study^ and through the kindness of Messrs. Bateman^ Haiukslef, * 
Homei'shanii Baldwin Latham.^ Mansergh^ Muii% Qiiicky Rawlinsofty 
Simpsony and othersy several worksy constructed and in course of coitstruc- 
iionyfrom the designs of these gentlemen y are fully illustrated and described. 
Valuable Specif cations and Tables will also be found appended. 


List of Contents:— 

I. Historical Sketch of some of the means that have been adopted for the Supply 
of Water to Cities and Towns.— II. Water and the Foreign Matter usually asso- 
ciated with it.— III. Rainfall and Evaporation. — IV. Springs and the water- 
bearing formations of various districts.— V. Measurement and Estimation of the 
Flow of Water.— VI. On the Selection of the Source of Supply.— VII. Wells.— 
VIII. Reservoirs. — IX. The Purification of Water.— X. Pumps. — XI. Pumping 
Machinery.— XII. Conduits. — XIII. Distribution of Water.— XIV. Meters, Ser- 
vice Pipes, and House Fiuing.s. — XV. The Law and Economy of Water Works.— 
XVI. Constant and Intermittent Supply.— XVII. Description of Plates.— Appen- 
dices, giving Tables of Rates of Supply, Velocities, &c. &c., together with 
Specifications of several Works illustrated, among which will be found : — Aberdeen, 
Bideford, Canterbury, Dundee, Halifax, Lambeth, Rotherham, Dublin, and others. 


List of Plates : — 

1. Wells.— 2. Reservoir Dams and Filter Beds. By R. Rawlinson, C.P.— 


—10. Lambeth Water Works,- n. Air Vessels and Stand Pipes.— 12. Mains.— 13. 
Dublin Water Works. — 14. Liverpool Water Works, —15. Street Appendages, Hy- 
drants, Meters, &c. — 16, 17, 18. Bideford Water Works, Reservoir, Filter Beds, &c. 

— IQ. Dundee Water Works. — 20, 21, 22, 23. Rotherham Water Works, Sections of 
Embankment, Byewash, Valve Well, Foot Bridge, Filter Beds, &c. — 24. Port 
Glasgow Water Works.— 25, 26. Manchester Water Works, Sluices, &c.— 27, 28, 

39, ^o.— Loch Katnne Water Works, Weir, Aqueduct Bridge, Inlet Sluice, Salmon 
Stoirs, S^min^g Well, &c,— 31, 32.— Halifax Corporation Water Works, Reservoirs, 
Wwte Weir, Embankment, 33, 34, 35, 36, 37. Aberdeen Water Works, Reser- 
voir, Intake, Embankment, Filters, Cast Iron Aqueduct, High Service Reservoir, 
Culverts, and Overflow Tanks. -38. Cockermouth Water Works. Reservoirs and •> 
Filter Beds.— 39. Sunderland Water Works.— 40, 41, 49 
and Boiler House, Chimney Shaft, Engine Frame, Pumps 
Canterbury Water Works. Depositing and Lime Water 

Engme and Boiler House, Well Houses, Service Reservoirs and Filling Pipes, 
Pipes, &c.— 49. Dr. Clark’s Softening Process. Plans and Sectvons 
of Depositmg, Lime Water, and Service Reservoirs, &C.-50. Water Towers. Wal- 
lasey, Croydon, Birkenhead. — Coloured Frontispiece, Diagrams, &c. 


, 43. Sunderland Engine 
, &c.— 44, 45» 46, 47, 48.— 
Reservoirs, General Plan, 
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Iron aftd Steel. 

‘IRON AND STEEL’: a Work for the Forge, Foundry, 
Factory, and Office. Containing Ready, Useful, and Trustworthy 
Information for Ironmasters and their Stocktakers ; Managers of 
Bar, Rail, Plate, and Sheet Rolling Mills ; Iron and Metal 
Founders ; Iron Ship and Bridge Builders ; Mechanical, Mining, 
and Consulting Engineers ; Architects, Contractors, Builders, and 
Professional Draughtsmen. By Charles Hoare, Author ot 
‘The Slide Rule,* &c. Eighth Edition. Revised throughout and 
considerably enlarged. With folding Scales of “ Foreign Mea- 
sures compared with the English Foot,” and “fixed Scales of 
Squares, Cubes, and Roots, Areas, Decimal Equivalents, &c.** 
Oblong, 32mo, leather elastic-band, 6 j. ready. 

Differing materially^ as it does ivith feiv exceptions^ in its treatment 
Iff the vat'ious processes^ this work also contains a greater amount of 
special information on Iron and Steel Working than can be found in 
any other hook. It has a purpose beyond the mere shortening of pro- 
cesses ; the endeavour has been made^ it is believed successfully^ to furnish 
rules so unifoinn, brief and simple^ that the attual working of a wide 
range of questions in daily use by Ironmasters^ EngineerSy &^c., may 
be performed in less tirnCy and ivith less trvublCy than is required for 
reference to printed tables. Very little practice and attention to the easy 
insUmctions and examples given will render any one independent of the 
use of these ready reckoners.'' — Extract from Preface. 

We cordially recommend this book to those engaged in considering the details 

of all kinds of iron and steel works It h^ been compiled with c^e and 

accuracy Many useful rules and hints arc given for lessening the 

amount of arithmetical labour which is always more or less necessary in arranging 
iron and steel work of all kinds, and a great quantity of useful tables for preparing 
estimates of weights, dimensions, strengths of structures, costs of work, &c., will be 
found in Mr. Hoare’s book. — Naval Science. 

Wealds Engineers' Pocket-Book. 

THE ENGINEERS’, ARCHITECTS’, and CONTRACTORS 
POCKET-BOOK (Lockwood & Co.’s; formerly Weale's). 
Published Annually. In roan tuck, gilt edges, with lO Copper- 
plates and numerous' Woodcuts. Price 6 j. 

" A vast amount of really valuable matter condensed into the small dimen- 
sions of a book which is, in reality, what it professes to be — ^ pocket-book 

We cordially recommend the book. — Colliery Guardian. 

** It contains a large amount of information peculiarly valuable to those for whose 
use it is compiled. We cordially commend it to the engineering and architectural 
professions generally.” — Mining loumal. 

Iron Bridges, Girders, Roofs, &c. 

A TREATISE on the APPLICATION of IRON to the CON- 
STRUCTION of BRIDGES, GIRDERS, ROOFS, and OTHER 
WORKS ; showing the Principles upon which such Structures are 
Designed, and their Practical Application. Especially arranged for 
the use of Students and Practical Mechanics, all Mathematic^ For- 
mulae and S3mibols being excluded. By Francis Campin, C.E. 
With numerous Diagrams. i2mo, cloth boards, y. 

"Invaluable to those who have not been educated in mathematics,”— 
Guardian. 

" Remarkably accurate and well written.”— 



WORKS IN ENGINEERING, SURVEYING, ETC., 


Barlow on the Strength 0/ Materials, enlarged. 

A TREATISE ON THE STRENGTH OF MATERIALS, 
with Rules for application in Architecture, the Construction of 
Suspension Bridges, Railways, &c. ; and an Appendix on the 
Power of Locomotive Engines, and the effect of Inclined Planes 
and Gradients. By Peter Barlow, F.R.S. A New Edition, 
revised by his Sons, P. W. BarLow, F.R.S., and W. H. Barlow, 
F.R.S., to which are added Experiments by Hodgkinson, Fair- 
SAIRN, and Kirkaldy ; an Essay (with Illustrations) on the effect 

g reduced by passing Weights over Elastic Bars, by the Rev. 

.OBERT Willis, M.A., r.R.S. And Formube for Calculating 
Girders, &c. The whole arranged and edited by W. Humber, 
Assoc. Inst. C.E., Author of “ A Complete and Practical Treatise 
on Cast and Wrought-Iron Bridge Construction,” &c. &c, Denjy , 
8vo, 400 pp., with 19 large Plates, and numerous woodcuts, price 
l&r. cloth, 

^‘The book is undoubtedly worthy of the highest commendation.” — Mining 
youmal. 

"The best book on tne subject wmch has yet app^red. .... We know of 
no work that so completely fuliils its mx^sion.”— English Mechanic. 

** The standard treatise upon lliis particular subject” — Engineer. 

Strains, Formulce & Diagrams for Calculation of. 

A HANDY BOOK for the CALCULATION of STRAINS 
in GIRDERS and SIMILAR STRUCTURES, and their 
STRENGTH j consisting of Formulieand Corresponding Diagrams, 
with numerous Details for Practical Application, &c. By William 
Humber, Assoc. Inst. C.E., &c. Second Edition. Fcap. 8vo, 
with nearly loo Woodcuts and 3 Plates, price yj. Cid. cloth. 

** The arrangement of the nutter in this little volitme is as convenient as it well 

could be The system of employing diagrams as a substitute for complex 

computations is one justly coming into great favour, and in that respect Mr, Humber’s 
volume is fully up to the —Engineering. 

** The formi^ are neatly expressed, and the diagrams good .” — A iheneeum. 

*'We heartily commend this really handy book to our engineer and architect 
—English Mechanic. 

Mechanical Engineering. 

A PRACTICAL TREATISE ON MECHANICAL ENGI- 
NEERING: comprising Metallurgy, Moulding, Casting, Forging, 
Tools, Workshop Machinery, Mechanical Manipulation, Manufac- 
ture of the Steam Engine, &c. &c. With an Appendix on the 
Analysis of Iron and Iron Ore, and Glossary of Terms. By Francis 
Campin, C.E. Illustrated with 91 Woodcuts and 28 Plates of 
Slotting, Shaping, Drilling, Punching, Shearing, and Riveting 
Machines — Blast, Rehning, and Reverberatory Furnaces — Steam 
Engines, Governors, Boil^ Locomotives, &c. 8vo,ck>th, 12^*. 

Steam Engine. 

STEAM AND THE STEAM ENGINE, Stationaij; and Port- » 
able, an Elementary Treatise on. Being an Extension of Mr. 
John Sewell’s Treatise on Steam. By D. Kinnear Clark, 
C.E., M.I.C.E., Author of ‘Railway Machinery,’ ‘Railway 
Locomotives,* &c., &c. With numerous Illustrations. l2mo, cloth 
boards, 4r. 

Every essential part of the subject is treated of competently, and in a popular 
style.”— 
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Strains. 

THE STRAINS ON STRUCTURES OF IRONWORK; 
with Practical Remarks on Iron Construction. By F. W. Sheilds, 
M. Inst C.E. Second Edition, with 5 plates. Royal 8vo, 5 j, doth. 

Contents. — Introductory Remarks ; Beams Lowed at Centre ; Beams Loaded at 
unequal distances between supports ; Beams uniformly Loaded ; Girders with triangu- 
lar bracing Loaded at centre ; Ditto, Loaded at unequal distances between supports ; 
Ditto, uniformly Loaded ; Calculation of the Strains on Girders with triangular 
Basings ; Cantilevers ; Continuous Girders ; Lattice Girders ; Girders with Vertical 
Struts and Diagonal Ties ; Calculation of the Strains on Ditto; Bow and String 
Girders ; Girders of a form not l^onmng to any regular figure ; Plate Girders ; Ap- 
portionments of Material to Strain ; Comparison of different Girders ; Proportion of 
Length to Depth of Girders ; Character of the Work ; Iron Roofs. 

Construction of Iron Beams, Pillars, &c. 

• IRON AND HEAT, Exhibiting the Principles concerned in the 
Construction of Iron Beams, Pillars, and Bridge Girders, and the 
Action of Heat in the Smelting Furnace. By James Armour, 
C.E. Woodcuts, i2mo, cloth boards, 3^. ; doth limp, 2.f. 6 t/, 

“ A very useful and thoroughly practical little volume, in every way deserving of 
circulation amon^t working men.” — Mining Journal. 

No ironworker who wishes to acquaint himself with the principles of his own 
trade can afford to be wj^out it.^' — South Durham Mercury. 

Power in Motion. 

POWER IN MOTION : Horse Power, Motion, Toothed Wheel 
Gearing, Long and Short Driving Bands, Angular Forces, &c. 
By James Armour, C.E. With 73 Diagrams. i2mo, cloth 
boards, 3X. 6</. [Recently published. 

Numerous illustrations enable the author to convey his meaning as eT^Ucitly as 
it is pMhaps possible to be conveyed. The value of the theoretic and practical know- 
ledge imp^ed cannot well be over estimated.” — Newcastle Weekly Chronicle. 

Metallurgy of Iron. 

A TREATISE ON THE METALLURGY OF IRON : con- 
taining Outlines of the Plistory of Iron Manufacture, Methods of 
Assay, and Analyses of Iron Ores, Processes of Manufacture of 
Iron and Steel, &c. By H. Bauerman, F.G.S., Associate of the 
Ro3ral School of Mines. With numerous lUustrations. Fourth 
Edition, revised and much enlarged. i2mo, doth boards, 5 j. 6 d. 

[Just publish^, 

*' Carefully written, it has the merit of brevity and conciseness, as to less 
points, while all material matters are very fully and thoroughly entered iqto,^ — 
Standard. 

Trigonometrical Surv^ng. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geo. 
graphical and Topographicd Maps and Plans, Milita^ Recon- 
naissance, Xierelling, &c., with the most useful Problems in Geodeqr 
and Practical Astronomy, and Formulae and Tables for Facilitating 
their Calculation. By Lieut-General Frome, R.E., late In- 
spector-General of Fortifications, &c. Fourth Edkico, Enlarged, 
thoroughly Revised, and partly Re-written. By Captain Charles 
Warren, R.E,, F.G.S. With 19 Plates and 115 Woodcuts, 
joyal 8vo, price i6x. cloth. 
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Hydraulics. 

HYDRAULIC TABLES, CO EFFICIENTS, and FORMULAE 
for finding the Discharge ol Water from Orifices, Notches, Weirs, 
Pipes, and Rivers. With New Formulae, Tables, and General 
Information on Rain-fall, Catchment-Basins, Drainage, Sewerage, 
Water Supply for Towns and Mill Power. By John Neville, 
Civil Engineer, M.R.I.A. Third Edition, carefully revised, with 
considerable Additions. Numerous Illustrations. Cr. 8vo, 145. cloth. 
“Undoubtedly an exceedingly useful and elaborate compilation." — Iron. 

“ Will prove alike valuable to students and engineers in practice ; its study will 
prevent the anno^'ance of avoidable failures, ana assist them to select the readiest 
means of successfully carrying out any given work connected with hydraulic en- 
gineering.”— Jontmal. 

Drawing for Engineers, &c. 

THE WORKMAN’S MANUAL OF ENGINEERING 
DRAWING. By John Maxton, Instructor in Engineering 
Drawing, Royal Naval College, Greenwich, formerly of R. S. N. A., 
South Kensinjgton. Third Edition, carefully revised. With upwards 
of 300 Plates and Diagrams. i2mo, cloth, strongly bound, 4J. 6d, 
*' Even accomplished draughtsmen will find in it much th^ will be of use to them. 
A copy of it should be kept for reference in every drawing omccI'—Engitteering. 

** Indispensable for teachers of engineering 6 ixw‘mg.*’-^Mechanics* Magazine, 

Levelling. 

A TREATISE on the PRINCIPLES and PRACTICE of 
LEVELLING ; showing its Application to Purposes of Railway 
and Civil Engineering, in the Construction of Roads ; with Mr. 
Telford’s Rules for the same. By Frederick W. Simms, 
F.G.S., M. Inst. C.E. Sixth Edition, verv carefully revised, with 
the addition of Mr. Law’s Practical Examples for Setting out 
Railway Curves, and Mr. Trautwine’s Field Practice of La^ng 
out Circular Curves. With 7 Plates and numerous Woodcuts, ovo, 
8j. (id, cloth. *** Trautwine on Curves, separate, price 5j. 

“One of the most important text-books for the general surveyor, and there is 
scarcely a question connected with levelling for which a solution would be sought but 
t^t would be satisfactorily answered by consulting the volume."— Journal. 

** The text-book on levelling in most of our engineering schools and colleges."— 
Engineer, 

Earthwork. 

EARTHWORK TABLES, showing the Contents in Cubic Yards 
of Embankments, Cuttings, &c., of Heights or Depths up to an 
average of 80 feet. By Joseph Broadbent, C.E., and Francis 
Campin, C.E. Cr. 8vo, oblong, 5^. cloth. 

“.Creditable to both the authors and the publishers. . . . The way in which 
accuracy U attained, by a simple division of each cross section into three elements, 
two of which are constant and one vamble, is ingenious."— 

“ Likely to be of corsiderabie service to engineers ." — Building News. 

“ Cannot fail to come into general vM,**~~llHning Journal. 

Tunnelling. 

PRACtICAL TUNNELLING. By F. W. SiMMS, Aa entirely 
new edition, revised and greatly enlarged by D. Kinnear Clark, 
C.E. Imp. 8vo. \TnthePrttt. 
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Strength of Cast Irony &c. 

A PRACTICAL ESSAY on the STRENGTH of CAST IRON 
and OTHER METALS. By the late Thomas Tredgold, Mem. 
Inst. C.E., Author of “Elementary Principles of Carpentry,” &c. 
Fifth Edition, Edited by Eaton Hodgkinson, F.R.S. ; to 
which are added EXPERIMENTAL RESEARCHES on the 
STRENGTH and OTHER PROPERTIES of CAST IRON. 
By the Editor. The whole Illustrated with 9 Engravings and 
numerous Woodcuts. 8vo, 12s. cloth. 

*** Hodgkinson’s Experimental Researches on the 
Strength and Other Properties of Cast Iron may be had 
• separately. With Engravings and Woodcuts. 8vo, price 6 s, cloth. 

The High-Pressure Steam Engine. 

THE HIGH-PRESSURE STEAM ENGINE ; an Exposition 
of its Comparative Merits, and an Essay towards an Improved 
System of Constniction, adapted especially to secure Safety and 
Economy. By Dr. Ernst Alban, Practical Machine Maker, 
Plau, Mecklcnberg. Translated from the German, with Notes, by 
Dr. Pole, F.R.S., M. Inst. C.E., &c. &c. With 28 fine Plates, 
8vo, i6j. 6</. cloth. 

” A work like this, which goes thoroughly into the examination of the high-pressure 
engine, the boiler, and its appendages, &c., is exceedinely useful, and deserves a place 
In every scientific library . Shipping Chronicle, 

Steam Boilers, 

A TREATISE ON STEAM BOILERS : their Strength, Con- 
struclion, and Economical Working. By Robert Wilson, late 
Inspector for the Manchester Steam Users^ Association for the 
Prevention of Steam Boiler Explosions, and for the Attainment of 
Economy in the Application of Steam. Third Edition. l2mo, 
cloth boards, 328 pages, price 6j. 

“Wc regard Mr. Wilson’s treatise as the best work on lioilcrs >\hich has come 
under our notice, and wc consider that all boiler makers and boiler owners should 
give it a place in their libraries.” — Engineering. 

“The best treatise that has ever been published on steam boilers. ”—.£#fig7>wr. 

“ A valuable contribution to the subject of steam boiler literature The 

book is full of hints which the proprietor of a steam bpilcr would find it to his adv-an- 
tage to know.”~//Y>« ntni Coni Traties Rn'ieiv. 

Tables of Curves. 

TABLES OF TANGENTIAL ANGLES and MULTIPLES 
for setting out Curves from 5 to 2cx> Radius. By Alexander 
Beazeley, M. Inst. C.E. Printed on 48 Cards, and sold in a 
cloth box, waistcoat-pocket size, price y, (sd, 

** Each table is printed on a srnall card, which, being placed on the dieodoKte, leaves 
the hands free to manipulate the instrument— no small advantage as regards the rapidity 
of work. They are clearly printed, and compactly fitted into a small case for the 
pocket— an arrangement that will recommeud them to all practical men.* — 

“ Very handy ; a man may know that all his day*s work must fall on two of tiby 
cards, which he puts into his own card-case, and leaves the rest behind.**— .dlfArsMrMSPS. 
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Estimate and Price Book. 

THE CIVIL ENGINEER’S AND CONTRACTOR’S ESTI- 
MATE AND PRICE BOOK for Home or Foreign Service : 
in reference to Roads, Railways, Tramwa 3 rs, Docks, Harbours, 
Forts, Fortifications, Bridges, Aqueducts, Tunnels, Sewers, Water- 
works, Gasworks, Stations, Barracks, Warehouses, &c. &c. &c. 
With Specifications for Permanent Way, Telegraph Materials, 
Plant, Maintenance, and Working of a Railway ; and a Priced List 
of Machinery, Plant, Tools, &c. By W. D. Haskoll, C.E. 
Plates and Woodcuts. Published annually. 8vo, cloth, 6s, 

** As furnishing a variety of data on every conceivable want to civil engineers and 
contractors, this hook has ever stood perhaps unrivalled.” — Archiieci. 

Surveying (Land and Marine). 

LAND AND MARINE SURVEYING, in Reference to the 
Preparation of Plans for Roads and Railways, Canals, Rivers, 
Towns* Water Supplies, Docks and Harbours ; with Description 
and Use of Surve 3 ring Instruments. By W. Davis Haskoll, C. E. , 
Author of ** The Engineer’s Field Book,” “ Examples of Bridge 
and Viaduct Construction,’* &c. Demy 8vo, ^rice I2J, 6d, cloth, 
with 14 folding Plates, and numerous Woodcuts. 

** A most useful and well arranged book for the aid of a student We 

can strongly recommend it as a carefully-written and valuable text-book.”— .fiwiVtffr. 

**Mr. Haskoll has knowledge and experience, and can so give expression to it as 
to make any matter on which he writes, clear to the youngest pupil in a surveyor’s 
office. GMardian. 

“ A volume which cannot fail to prove of the utmost practical utility. .... It 
is one which may be safely recommended to all students who aspire to become clean 
and expert surveyors.”— Jourfial. 

Engineering Fieldwork. 

THE PRACTICE OF ENGINEERING FIELDWORK, 
applied to Land and Hydraulic, Hydrographic, and Submarine 
Surveyinc and Levelling. Second Edition, revised, with consider- 
able admtions, and a Supplementary Volume on WATER- 
WORKS, SEWERS, SEWAGE, and IRRIGATION. By W. 
Davis Haskoll, C.E. Numerous folding Plates. Demy 8vo, 2 
vols. in one, cloth boards, 1/. ix. (published at 2/. 4X.) 

Mining, Surv^ing and Valuing. 

THE MINERAL SURVEYOR AND VALUER’S COM- 
PLETE GUIDE, Comprising a Treatise on Improved Mining 
Surveying, with new I'raverse Tables ; and Descriptions of Im- 
proved Instruments ; also an Exposition of the Correct Principles 
of Laying out and Valuing Home and Foreign Iron and Coal 
Minex^ Properties: to which is appended M. THOMAN*S (of 
the Cr«5dit Mobilier, Paris) TREATISE on COMPOUND IN- ' 
TEREST and ANNUITIES, with LOGARITHMIC TABLES. 
By William Lintern, Mining and Civil Engineer. i2mo, 
strongly bound in cloth boards, with four Plates of Diagrams, 
Plas^ &C., price los. 6d, 

"Contains much valuable information given in a small compass, and which, as fhr 
at we have tested it, is thoroughly trustworthy.”— /rwi* and Coal Trades' Review, 

" The matter, amuigement, and illustration of this work are all excellent, and make 
k mc of the best of its kind,"^landard. 
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Fire Engineering, 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
a History of Fire-Engines, their Construction, Use, and Manage- 
ment ; Remarks on Fire-Proof Buildings, and the Preservation ot 
Life from Fire ; Statistics of the Fire Appliances in English 
Towns \ Foreign Fire Systems ; Hints on Fire Brigades, &c., &c. 
By Charles F. T. Young, C.E. With numerous Illustrations, 
handsomely printed, 544 pp., demy 8vo, price i/. 4?. cloth. 

** We can most heartily commend this book It is really the only English 

work we now have upon tlie ^Engineering. 

* We strongly recommend the book to the notice of all who are in any way in- 
terested in fires, fire-engines, or fire-brigades.** — Mechanics' Magcizine, 

Manual of Mining Tools. 

MINING TOOLS. For the use of Mine Managers, Agents, 
Mining Students, &c. By William Morgans, Lecturer on Prac- 
tical Mining at the Bristol School of Mines. Volume of Text. 
i2mo. Wii an Atlas of Plates, containing 235 Illustrations. 4to» 
Together, pri(^ gs. cloth boards. 

*' Students in the Science of Mining, and not only the;, but subordinate officials in 
mines, and even Overmen, Captains, Managers, and Viewers may gain practical 
knowledge and useful liints by the study of Mr. Morgans’s Manu^.” — CoUitry 
Guardian. 

“ A ver}' valuable work, which will tend materially to improve our mining Utexap 
Mining Journal. 

Gas and Gasworks. 

A TREATISE on GASWORKS and the PRACTICE of 
MANUFACTURING and DISTRIBUTING COAL GAS. 
By Samuel Hughes, C.E. Fourth Edition, revised by W. 
Richards, C.E. With 68 Woodcuts, bound in cloth boards, 
l2mo, price 4^. 

Waterworks for Cities and Towns, 

WATERWORKS for the SUPPLY of CITIES and TOWNS, 
with a Description of the Principal Geological Formations of 
England as influencing Supplies of Water. By Samuel Hughes, 
F.G.S., Civil Engineer. New and enlarged edition, i2mo, doth 
boards, with numerous Illustrations, price $s. 

" One of the most convenient, and at the same time reliable works on a subject, 
the vital importance of which cannot be over-estimated.” — Bradford Oburver, 

Coal and Coal Mining. 

COAL AND COAL MINING : a Rudimentary Treatise on. By 
Wabington W. Smyth, M.A., F.R.S., &c., Chief Inspector 
of the Mines of the Crown and of the Duchy of Cornwall. New 
edition, revised and corrected. i2mo, cloth boards, with nume- 
rous Illustrations, price 4J. (hI, 

** Every portion of the volume appears to have been prepared wUh much care, and 
as an outline is given of every known coal-field in this and other countries, as well aS 
of the two principal methods of woridng, the book will doubden interest a very 
large number of rwiders.'*— y^nrtuU. . 

‘^Certidnly exMiimental skill and ruie-of-thumb practice would be greeny en- 
ridied by the addition of the thw}retical knowled|:e and edentific infonnatimi which 
Mt. Waiingtoa Smyth communicates in combinauon with the reeulti of hit own ex- 
perience and personal research.*'— Caf/iro' Guardian, 
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Field-Book for Engineers. 

THE ENGINEER’S, MINING SURVEYOR’S, and CON- 
TRACTOR’S FIELD-BOOK. By W. Davis Haskoll, CiyU 
Engineer. Third Edition, much enlarged, consisting of a Series 
of Tables, with Rules, Explanations of Systems, and Use of Theo- 
dolite for Traverse Sur\'eying and Plotting the Work with minute 
accuracy by means of Straight Edge and Set Square only ; Levelling 
with the Theodolite, Casting out and Reducing Levels to Datum, 
and Plotting Sections in the ordinary manner; Setting out Curves 
with the Theodolite by Tangential Angles and Multiples with Right 
and Left-hand Readings of the Instrument; Setting out Curvesi 
without Theodolite on the System of Tangential Angles by Sets of 
Tangents and Offsets ; and Earthwork Tables to 8o feet deep, cal* 
culated for every 6 inches in deptli. With numerous wood-cuts, 
l2mo, price l 2 s. cloth. 

“A ve^ useful work for the practical engineer and surveyor. Every person 
enniged in engineering field operations will estimate the importance of such a work 
and uie amount of valuable thne which will be saved by referwee to a set of reliable 
tables prepared with the accuracy and fulness of those given iit this volume.’'— 
way News. 

The book is very handy, and the author might have added that the separate tables 
of sines and tangents to ever}* minute will make it useful for many other purposes, the 
genuine traverse tables existmg all the SAvcvt.*'’^Athetutum. 

** The work forms a handsome pocket volume, and cannot fail, from its portability 
and utility, to be extensively patronised by the engineering profession.’^— 
Journal. 

“We strongly recommend Mr. HaskoU's * Field Book* to all classes of surveyors.” 
—Colliery Guardian. 

Earthwork, Measurement and Calculation of. 

A MANUAL on EARTHWORK. By Alex. T. S. Graham, 
C.E., Resident Engineer, Forest of Dean Central Railway. "With 
numerous Diagrams. i8mo, 2s, 6d, doth. 

“As a really handy book for reference, we know of no work equal to it ; and the 
railway ennneers and others employed in the measurement and calculation of earth 
work will nnd a great amount of practical information very admirably arranged, and 
available for general or rough estimates, as well as for the more exact calculations 
required in the engineers’ contractor's offices.”— -vlr/iAMi. 

Harbours. 

THE DESIGN and CONSTRUCTION of HARBOURS ! A 
Treatute on Maritime Engineering. By Thomas Stevenson, 
F.R.S.E., F.G.S., M.I.C.E. Second Edition, containing many 
additional subjects, and otherwise generallv extended and revised. 
With 20 Plates and numerous Cuts. Small 4to, 15/. doth. 

Mathematical and Drawing Instruments. 

A TREATISE ON THE PRINCIPAL MATHEMATICAL 
AND DRAWING INSTRUMENTS employed by the Engineer, 
Architect, and Surveyor. ^ Frederick W. Simms, M. Inst. 
C.E., Author of ** Practical Tunnelling,” &c. Third EditioUi with 
numerous Cuts. i2mo, price js. 6d. cloth. 
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Bridge Construction in Masonry^ Timber, & Iron. 

EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC- 
TION OF MASONRY, TIMBER, AND IRON ; consisting of 
46 Plates from the Contract Drawings or Admeasurement of sweet 
Works. By W. Davis Haskoll, C.E. Second Edition, with 
the addition of 554 Estimates, and the Practice of Setting out Works, 
illustrated with 6 pages of Diagrams. Imp. 4to, price 2/. I 2 s. 6 d. 
half-morocco. 

“ One of the very few works extant descending to the level of ordinary routine, and 
treating on the common cvery-day practice of the railway engineer. ... A work of 
the present nature by a man of Mr. HaskoH’s experience, must prove invaluable to 
hunveds. The tables of estimates appended to this edition will considerably enhance 
ks value. ” — Engineering. 

MatJmnatical Instruments, their Cofistrtution, &c. 
MATHEMATICAL INSTRUMENTS : their CONSTRUC- 
TION, ADJUSTMENT, TESTING, AND USE; comprising 
Drawing, Measuring, Optical, Sur\’'eying, and Astronomical Instru- 
ments. ByJ. F. Heather, M.A., Author of “Practical Plane 
Geometry,’’ ‘^Descriptive Geometry,” &c. Enlarged Edition, for 
the most part entirely rewritten. With numerous Wood-cuts, 
i2mo, cloth boards, price 5r. 

Oblique Arches. 

A PRACTICAL TREATISE ON THE CONSTRUCTION of 
OBLIQUE ARCHES. By John Hart. Third Edition, with 
Plates. Imperial 8vo, price &r. cloth. 

Oblique Bridges, 

A PRACTICAL and THEORETICAL ESSAY on OBUQUE 
BRIDGES, with 13 large folding Plates. By Geo. Watson 
Buck, M. Inst. C.K Second Edition, corrected by W. H. 
Barlow, M. Inst. C.E. Imperial 8vo, i2j. cloth. 

*' The standard text-book for all engineers regarding skew arches, is Mr. Buck's 
treatise, and it would be impossible to consult a better.”— 

Pocket-Book for Marine Engineers. 

A POCKET BOOK FOR MARINE ENGINEERS. Con- 
taining useful Rules and Fonnula' in a compact form. By Frank 
Proctor, A.I.N.A. Second Edition, revised and enlarged. 
Royal 32mo, leather, gilt edges, with strap, price 4f. 

**Wc recommend it to our readers as going far to supply a long-felt wanL*'— 
Naval Science. 

** A most useful companion to all marine engineers ." — United Service Gasetie. 
“Scarcely uything required by a naval engineer appears to have been for« 
gotten.— /rv«. 

“ A very valuable publication ... a means of sa\'uig much time and labour.**^ 
New York Monthly Record, 

WeaUs Dictionary of Terms. 

A DICTIONARY of TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, 
ARCHiEOLOGY, the FINE ARTS, &c. By John Wialx. 
Fourth Edition, enlarged and revised by Robert Hunt, F.R.S., 
Keeper of Mining Records, Editor of “ Ure’s Dictionary of Arts^** 
&C. i2mo, cloth boards, price 
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Grantham’s Iron Ship-Building, enlarged. 

ON IRON SHIP-BUILDING ; with Practical Examples and 
Details. Fifth Edition. Imp. 410, boards, enlarged from 24 to 40 
Plates (21 quite new), including the latest Examples. Together 
with separate Text, i2mo, cloth limp, also considerably enlarged. 
By John Grantham, M. Inst. C.E., &c. Price 2/. 2 j. complete. 
Description of Plates, 

T, Hollow and Bar Keels, Stem and j 15^. Double Lever Punching and Shearing 
Stem Posts. [Pieces. Machine, arranged for cutting 

а. Side Frames, Floorings, and Bilge I Angle and T Iron, with Dividing 

3. Floorings Keelsons, Deck i Table and Engine. 

^ Beams, Gunwales, and Strincers. 161. Garforth’s Riveting Ma- 

4. Gunwales cotitinued — Lower Decks, chine, Drilling and Counter-Stnkmg 

and Orlop Beams. Machine. * 

4a. Gunwales and Deck Beam Iron. x6a. Plate Planing Machine. 

5. Angle-Irom T Iron, Z Iron, Bulb 17. .i 4 ir Burrutce for Heatir^ Flates and 

Iron, as Rolled for Building. Angle*Iron : Various Tools used in 

б. Rivets, shown in section, natural si/e : Riveting and Plating. 

Flush and Lapped Joints, with 18. Gunwale ; Keel and Flooring ; Plan 
Single and Double Riveting. j for Sheathing with Copper. 

7. Plating, three plans; Bulkheads and . 18^. Gnanthams Improved Plan of Sheath* 

Mod^ of Securing them. j ing Iron Ships wdth Copp<». 

8. Iron Masts, witli Longitudinal and , 19. Illustrations of ine Magnetic Condi- 

Transverse Sections. | tion of various Iron Ships. 

9. Sliding Keel, Water E.allast, Moulding ; ao. Gray’s Floating^ Compass and Bin- 

the Frames in Iron Ship Building, ! nacle, with Adjusting Magnets, &c. 

Levelling Plates. 21. Corroded Iron Bolt in Frame of 

3 0, Longitudinal Section, and Half- Wooden Ship ; Jointing Plates. 

breadth Deck Plan of Large Vessels 22-4. Great Eastern — Longitudinal Sec- 
on a reduced Scale. tions and Half-breadth Plan.s— Mid- 

xz. Midship Sections of Three Vessels. ship Section, with Details— Section 

32 . Large Vessel, showing Details — Fore in Engine Room, and Paddle Boxes. 

End in Section, and End View, ' 25-6. Paddle Steam Vessel of Steel, 
with Stem Post, Cmtches, &c. t 27. Paddle Vessel of Steel. 

13. X/r»y^Fmc/,showing Details — After | 28-9 Proposed Passenger Steamer. 

Ei^ in Section, v ith End View, i 30. Pef’stan^lron Screw Steamer. 

Stem Framefor Screw, and Rudder. 31. Midship Section of H.M. Steam 
34. showing Details— j Frigate, 

skip Sectiem^haXfhrcaAih. ,32. Mid.ship Section of H.M. Steam 

ig. for Punching and Shearing ' YtlgsO-o, Hercttles. 

Plates and Angle-Iron, and for ' 33. Stem, Stem, and Rudder of H.M. 
Bending Plates ; Rivet Hearth. | Steam Frigate, Belieraphon, 

352;. Beam-Bending Machine, Indepen- . 34. Midship Section of H.M. Troop Ship, 
dent Shearing, Punching and Angle- • Serais. 

Iron Machine. 35. Iron Floating Dock. 

** A thoroughly practic^ work, and ev^ que.Htion of the many in relation to iron 
shipping which admit of diversity of opinion, or have various and conflicting perscmal 
interests attached to them, is treated with sober and impartial wisdom and roM sense. 

. . . . As good a volume for the instruction of the pupil or student of iron naval 
architecture as can be found in any language.”— Proc/ifa/ Mechanics* ypumal, 

** A veiy elaborate work. ... It forms a most valuable addition to the bUtory 
of iron shipbuilding, vdtile its having been prepared by one who has made the subject 
his study lor many years, and whose qualification.s have been repeatedly recognised, 
will recommend it as one of practical utility to all interested in sh{pbuilding.”--v(frwr,y 
and Navy Gazette. 

Steam. 

THE SAFE USE OF STEAM : containing Rules fdr Unpro- 
fietsfrmal Steam Users. By an Engineer. Tnird Edition. lamo. 
Sewed, i>d. 

N, i,—~This little work should be in the hpinds of every person 
, having to deal with a Steam Enrine of any kind, 

*\ If steam-users would but learn this little book by heartf and then hand it to 
their stokers to do the same, and see that the latter 00 it, boiler exploiions would 
oecome sensations bv their rariiv x/— *• — 
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ARCHI TECTUR E, &c. 

ConstrticHm. 

THE SCIENCE of BUILDING : An Elementary Treatise on 
the Principles of Construction. By E. Wyndham Ta&n, M. A., 
Architect. Illustrated with 47 Wood Engravings. Demy 8vo, 
price Ss, 6d. cloth. 

A very valuable book, which we strongly recommend to all students.” — Builder. 
The treatise does credit alike to the author and the publisher.” — Engineer. 

“No architectural student should be without this hand-book.” — Architect. 

“The book is very far from being a mere compilation ; it is an able digest of 
information which is only to be found scattered through various works, and conuins 
more really original writing than many puttmg forth far stronger claims to originality.” 

* —Engineering. 

Beaton s Pocket Estimator. 

THE POCKET ESTIMATOR FOR THE BUILDING 
TRADES, being an easy method of estimating the various parts 
of a Building collectively, more especially appSed to Carpenters* 
and Joinery’ work, priced according to the present value of material 
and labour. By A. C. Beaton, Author of ‘Quantities and 
Measuremeifts.* 33 Woodcuts. Leather. Waistcoat-pocket size. 2 j. 

Beatoti s Builder i and Surveyors' Technical Guide. 
THE POCKET TECHNICAL GUIDE AND MEASURER 
FOR BUILDERS AND SURVEYORS: containing a Complete 
Explanation of the Terms used in Building Construction, Memo- 
randa for Reference, Technical Directions for Measuring Work in 
all the Building Trades, with a Treatise on the Measurement oi 
Timbers, and Complete Specifications for Houses, Roads, and 
Drains. By A. C. Beaton, Author of ‘ Quantities and Measure- 
ments.’ With 19 Woodcuts. Leather. Waistcoat -pocket size. 2 s, 

Villa Architecture. 

A HANDY BOOK of VILLA ARCHITECTURE ; being a 
Series of Desi^s for Villa Residences in various Styl^ 'With 
Detailed Specifications and Estimates. By C. Wickes, Architect, 
Author of “ The ^ires and Towers of the Mediaeval Churches of 
England,” &c. First Series, consisting of 30 Plates ; Second 
Series, 31 Plates. Complete in i vol. 4to, price 2/. xor. hi^ 
morocco. Either Series separate, price 1/. Js. each, half morocco. 
“The whole of the deigns bear evidence of their being the work of an artistic 
architect, and they will move very valuable and suggestive to architects, students, and 
amateurs.” — BuUd^ Nems, 

House Painting. 

HOUSE PAINTING, GRAINING, MARBLING, AND 
SIGN WRITING : a Practical Manual of, containing ^ iafbr- 
mation on the Processes of House Painting in Oil and Distemper, 
the Formation of Letters and Practice of Sign Writing, the Prin- 
ciples of Decorative Art, a Course of Elen^entary l 3 rawiag for 
House Painters, Writers, &c., and a Collection of Useful Receipts. 
With 9 Coloured Plates of Woods and Marbles, aitd nearly 150 
Wood Engravings. By Elus A. Davipson, Author of ‘Build- 
ing Constructiem,* * Drawing for Carpenters,* &c. lamoj cloth 
boards. 
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Architecture, Ancmit and Modern. 

RUDIMENTARY ARCHITECTURE, Ancient and Modern. 
Consisting of VITRUVIUS, translated by Joseph Gwh.t, 
F.S.A., &c., with 23 fine copper plates; GRECIAN Archi- 
tecture, by the Earl of Aberdeen ; the ORDERS of 
Architecture, by W. H. Leeds, Esq. ; The STYLES of Archi- 
tecture of Various Countries, by T. Talbot Bury ; The 
PRINCIPLES of DESIGN in Architecture, by E. L. Garbet i’. 
In one volume, half-bound (pp. 1,100), copiously illustrated, I2s. 
*** Sold se^rately, in hvo vols., as follows — 

ANCIENT ARCHITECTURE. Containing Gwilt’s Vitruvius 
and Aberdeen’s Grecian Architecture. Price 6s. half bound. 

N.B. — TAis is the only edition of VITRUVIUS procurable at a 4 
moderate price. 

MODERN ARCHITECTURE. Containing the Orders, by Leeds ; 
The Styles, by Bury ; and Design, by Garbett 6 s. half-bound. 

The Young Architect's Book. 

HINTS TO YOUNG ARCHITECTS. By George Wight- 
WICK, Architect, Author of “ The Palace of Architecture,” &c. &c. 
New Edition, revised and enlarged. By G. HTuskisson Guil- 
laume, Architect. Numerous illustrations. i2mo, cloth boards, 4s. 

Will be found an acquisition to pupils, and a copy ought Ao be considered as 
necessary a purchase as a box of instruments. "—A rchittxt. 

“ This is a book which every young architect ought to studv, and, as far as pos- 
sible, learn by heart, for it contains nothing w’hich one would wish to forget.” — 
British Architect. 

” Contains a large amount of information, which young architects will do well to 
acquire, if they wish to succeed in the everyday work ol their profession.— 
Mechanic. 

Drawing for Builders and Students. 

PRACTICAL RULES ON DRAWING for the OPERATIVE 
BUILDER and YOUNG STUDENT in ARCHITECTURE. 
By George Pyne, Author of a “ Rudimentary Treatise on Per- 
spective for Beg^ers.” With 14 Plates, 4to, yj. 6d. boards. 
Contents. — I. Practical Rules on Drawing — Outlines. II. Ditto— the Grecian 
and Roman Orders. III. Practical Rules on Drawing— Perspective. IV. Practical 
Rules on Light amd Shade. V. Practical Rules on Colour, &c. &c. 

Cottages, Villas, and Country Houses. 

DESIGNS and EXAMPLES of COTTAGES, VILLAS, and 
COUNTRY HOUSES ; being the Studies of several eminent 
Architects and Builders ; consisting of Plans, Elevations, and Per- 
spective Views ; with approximate Estimates of the Cost of each. 
In 4to, with 67 plates, price 1/. is. cloth. 

BuildeVs Price Book. 

LOCKWOOD & CO.’S BUILDER’S AND CONTRACTOR’S 
PRICE BOOK — with which is incorporated Atchley’s, and por- 
tions of the late G. R. Burnell’s Builders' Price Books — for 1076, 
containing the latest prices of all kinds of Builders’ Materials and 
Labour, and of all Trades connected with Building, &c., &c. 
The whole revised and edited by Francis T. W. Miller, Archi- 
tect and Surveyor. Fcap. 8vo, strongly half-bound, price 4/. 
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Handbook of Specifications. 

THE HANDBOOK OF SPECIFICATIONS; or, Practical 
Guide to the Architect, Engineer, Surveyor, and Builder, in drawing 
up Specifications and Contracts for Works and Constructions. 
Illustrated by Precedents of Buildings actually executed by eminent 
Architects and Engineers. Preceded by a Preliminary Essay, and 
Skeletons of Specifications and Contracts, &c., &c. By Professor 
Thomas L. Donaldson, University College, London, M.LB.A. 
With A Review of the Law of Contracts, and of the Respon- 
sibilities of Architects, Engineers, and Builders. By W. Cun- 
ningham Glen, of the Middle Temple. 2 vols., 8vo, with 
upwards of 1 100 pp. of text, and 33 Lithographic Plates, cloth, 
2/. 2x. (Published at 4/.) 

** In these two volumesof i,too pr^es (together), fo:ty-fo.»r specifications of executed 
works are fi^ven, including the specincations for parts of the new Houses of Parliament, 
by Sir Charles Barry, and for the new Royal Exchange, by Mr. Tite, M.P. 
Donaldson’s Handbook of Specifications must be bought by all architects.*’— 

Taylor and Cresy s Rome. 

THE AKCHITECTURAL ANTIQUITIES OF ROME. By 
the late G.X. Taylor, Esq , F.S.A., F.R.I.B.A., and Edward 
Cresy, Esqf New Edition, thoroughly revised, and supplemented 
by the most recent accessions to the topography and archajology of 
that city. Completed under the editorial care of the Rev. Alex- 
ander Taylor, M.A. (son of the late G. L. Taylor, Esq.), 
Fellow of Queen’s College, Oxford, and Chaplain of Gray’s Inn. 
This is the only book which gives on a large scale, and with the 
precision of architectural measurement, the principal Monuments 
of Ancient Rome in plan, elevation, and detail. Large folio, with 
130 Plates, half-bound, price 3/. 3^. 

Originally published in two volumes, folio, at 18/. l8x. 

Specifications for Practical A rchitecture, 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE: 
A Guide to the Architect, Engineer, Surveyor, and Builder ; with 
an Essay on the Structure and Science of Modem Buildings. By 
Frederick Rogers, Architect. With numerous Illustrations. 
Demy 8vo, price IJ/., cloth. (Published at i/. lOf.) 

A volume of specific.itions of a practical character being greatly required, and the 
old standard work of Alfred Bartholomew being out of print, the author, on the basis 
of that work, has produced the above. Some of the sj^cifications he has so altered 
as to bring in the now universal use of concrete, the improvements in drainage, the 
use of iron, glass, asphalte, and other material. He has also inserted specifications 
of works that have bMn erected in his own practice. 

The Housc-Owtur’s Estimator. 

THE HOUSE OWNER’S ESTIMATOR j or, What will it 
Cost to Build, Alter, or Repair? A Price- B^k adapted to the 
Use of Unprofessional People as well as for the Architectural 
Surveyor and Builder. By the late James D. Simon, A.R.I.K A. 
Edited and Revised by Francis T. W. Miller, Surveyor. With 
numerous Illustrations. Second Edition, with the prices carefully 
revised to 1875. Crown 8vo, cloth, price 31. 6</. 

** In two year* it will repay its cost a hundred times over. 

** A very handy book for those who want to know what a house will cost to build, 
alter, or repair. Meckauic, 

** Especially valuable to non-professional readers,— youmiti. 



l8 WORKS ON CARPENTRY, TIMBER, ETC., 


CARPENT RY,^ TIM BER, &c. 

TredgoUTs Carpentry, new, enlarged, and cheaper 
Edition. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY : 
a Treatise on the Pressure and Equilibrium of Timber Framing, the 
Resistance of Timber, and the Construction of Floors, Arches, 
Bridges, Roofs, Uniting Iron and Stone with Timber, &c To which 
is added an Essay on the Nature and Properties of Timber, &c., 
with Descriptions of the Kinds of Wood used in Building ; also 
numerous Tables of the Scantlings of Timber for different purposes, 
the Specific Gravities of Materijds, A:c. By Thomas Tredgold,’ 
C.E. Edited by Peter Barlow, F.R.S. Fifth Edition, cor- 
rected and enlai^ed. With 64 Plates (11 of which now first appear 
in this edition). Portrait of the Author, and several Woodcuts. In 
I vol., 4 to, published at 2/. 2 j., reduc^ to 1/. 5^., cloth. 
‘**Tre^^lcPs Carpentry’ ought to be in every architect’s and every builder’s 
library, and those who do not already i>ossess it ought to avail tht:nu.elves of the new 
vs&\x^. -—Builder, f 

**A work whose monumental excellence must commend it*''iiherever skilful car- 
pentry is concerned. The Author's principles are rather confirmed than impaired by 
time, and, u now presented, combine the surest base with Uic most interc.>ting display 
of progressive science. The additional plates are of great intrinsic value.”— 

News. 

Grandys Timber Tables. 

THE TIMBER IMPORTER’S, TIMBER MERCHANT’S, 
and BUILDER’S STANDARD GUIDE. By Richard E. 
Grandy. Comprising : — An Analysis of Deal Standards, Home 
and Foreign, with comparative Values and Tabular Arrangements 
for Fixing Nett Landed Cost on Baltic and North American Deals, 
including all intermediate Expenses, Freight, Insurance, &:c,, &c. ; 
together with Copious Information for the Retailer and Builder. 
Second Edition. Carefully revised and corrected. i2mo, price 
35, td, cloth. 

** Sverything it pretends to be ; built up gradually, it leads one from a forest to a 
treenail, and throws in, as a makeweight, a no.st of material concerning bricks, colunms, 
cisterns, &c.*-'all that the class to whom it appeals requires .” — E finish Mechanic. 

** The only difficulty we have is as to what is not in its pages. Wnat we have tested 
of the omtents, taken at random, is invariably correct.”— yournai. 

Tables for Packing-Case Makers. 

PACKING-CASE TABLES ; showing the number of Superficial 
Feet in Boxes or Packing-Cases, from six inches square and 
upwards. Compiled by William Richardson, Accountant. 
Oblong 4to, cloth, price 31. dtf. 

** Will lave much labour and calculation to packing-case makers and those who use 
padting-cases.*'— CPrw/r. Invaluable labour-saving tables. Ironmonger, 

Nicholson's Carpenters Guide. 

THE CARPENTER’S NEW GUIDE j or, BOOK of UNES 
for CARPENTERS : comprising all the Eiementaiy Principles 
essential for acquiring a knowledge of Carpentry. Founded on the 
late Peter Nicholson’s standard work. A new Edition, revised 
by Arthur Ashpitel, F.S. A., together with Practical Rules on 
Drawing, by George Pyne. With 74 Plates, 410, i 4 u. cloth. 
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Dowsing^ s Timber Merchant's Companion. 

THE TIMBER MERCHANT’S AND BUILDER’S COM- 
PANION ; containing New and Copious Tables of the Reduced 
Weight and Measurement of Deals and Battens, of all sizes, from 
One to a Thousand Pieces, and the relative Price that size 
bears per Lineal Foot to any given Price per Petersburgh Standard 
Hundred ; the Price per Cube Foot of Square Timber to any given 
Price per Load of 50 Feet; the proportionate Value of D^ds and 
Battens by the Standard, to Square Timber by the Load of 50 Feet ; 
the readiest mode of ascertaining the Price of Scantling per Lineal 
Foot of any size, to any given Figure per Cube Foot. Also a 
variety of other valuable information. By William Dowsing, 

“ Timber Merchant. Second Edition. Crown 8vo, 3^. cloth. 

** Everytliing is as concise and clear as it can possibly be made. There can be nc 
doubt that ever>' timber merchant and b uilder ought to possess it." — Hull Advertiser. 

Timber Freight Book. 

THE TIMBER IMPORTERS’ AND SHIPOWNERS’ 
FREIGHT BOOK : Being a Comprehensive Series of Tables for 
the Use 01 Timber Importers, Captains of Ships, Shipbrokers, 
Builders, anft all Dealers in Wood whatsoever. By William 
Richardson, Timber Broker, author of “ Packing Case Tables,’^ 
&c. CrowqjSvo, cloth, price 6j. 

MECHANICS, &c. 

Horton’s Measurer. 

THE COMPLETE MEASURER ; setting forth the Measure- 
ment of Boards, Glass, &c., &c. ; Unequal-sided, Square-sided, 
Octagonal-sided, Round Timber and Stone, and Standing Timber. 
With jubt allowances for the bark in the respective species of 
trees, and proper deductions for the waste in newing the trees, 
&c. ; also a Table showing the solidity of hewn or eight-sided 
timber, or of any octagonal-sidcd column. Compiled for the 
accommodation of Timber-growers, Merchants, and Surveyors, 
Stonemasons, Architects, and others. By Richard Horton. 
Second edition, with considerable and valuable additions, i2mo, 
stroi^ly bound in leather, 5r. 

“The omce of the architect, engineer, building surveyor, or land agent that is 
wiUiout this excellent and useful work cannot truly be considered perfect in its 
furnishing." — Irish Builder . 

“ We nai’c u.sed the improved and other tables in this volume, and have not 
observed any unfairness or inaccuracy." — Builder. 

“The tables we have tested are accurate To the builder md estate 

agents this work will be most acceptable."— AW/irA Architect, 

“Not only ore the best methods of measurement shown, and in some iastMices 
illustrated by means of woodcuts but the erroneous systems pursued by disheoest 
dealers are fully exposed The work must be considered to he a valuable ac- 

tion to every gardener’s UbrsLxy.—Cardeu. 

Superficial Measurement. 

THE TRADESMAN’S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Tables calculated from T to aoo inches in length, 
W 1 to 108 inches in breadth. For the use of Architects, Survmrs, 
Engineers, Timber Merchants, Builders, &c. By jAMBS Haw* 
KINGS. Fcp. 31. W. doth. 
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WORKS IN MECHANICS, ETC., 


Mechanics Workshop Companion. 

THE OPERATIVE MECHANIC'S WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN’S PRAC- 
TICAL ASSISTANT ; comprising a great variety of the most 
usefhl Rules in Mechanical Science ; with numerous Tables of Prac- 
tical Data and Calculated Results. By W. Templeton, Author 
of “The Engineer’s, Millwright’s, and Machinist’s Practical As- 
sistant.” Eleventh Edition, with Mechanical Tables for Operative 
Smiths, Millwrights, Enpneers, &c. ; together with several Useful 
and Practical Rules in Hydraulics and Hydrodynamics, a variety 
of Experimental Results, and an Extensive Table of Powers and 
Roots. II Plates. i2mo, 5.r. bound. 

** As a text'book of reference, in which mechanical and commercial demands are 
jadidously met, Templeton’s Companion stands unrivalled. ” — Mechanics' Magazine. 

** Admirably adapted to the wants of a very lar^e class. It has met with great 
success in the engineering workshop, as we can testify : and there are a great many 
men who, in a great measure, owe their rise in life to this little work." •^Building News* 

Engineers Assistant. 

THE ENGINEER’S, MILLWRIGHT’S, ami .MACHINIST’S 
PRACTICAL ASSISTANT ; comprising a Conection of Useful 
Tables, Rules, and Data. Compiled and Arrange^d, with Original 
Matter, by W. Templeton. 5th Edition. \%mof> 25 .hd* clothl 

So much varied information compressed into so small a space, and published at a 
price which places it within the reach of the humblest mechanic, cannot fail to com* 
mand the sale which it deserves. With the utmost confidence we commend this book 
to the attention of our readers. — Mechanics' Magazine, 

** Every mechanic should become the possessor of the volume, and a more suitable 
present to an apprentice to any of the mechanical trades could not possibly be made.” 
—Building News* 

Designing, Measuring, and Valuing. 

THE STUDENT’S GUIDE to the PRACTICE of MEA- 
SURING, andVALUING ARTIFICERS’ WORKS j containing 
Directions for taking Dimensions, Abstracting the same, and bringing 
the Quantities into Bill, with Tables of Constants, and copious 
Memoranda for the Valuation of Labour and Materials in the re- 
spective Trades of Bricklayer and Slater, Carpenter and Joiner, 
Painter and Glazier, Paperhanger, &c. With 43 Plates and Wood- 
cuts. Originally edited by Edward Dobson, Architect. New 
Edition, re-written, with Additions on Mensuration and Construc- 
tion, and useful Tables for facilitating Calculations and Measure- 
ments. By E. WVNDHAM Tarn, M.A., 8vo, ioj. 6 d* cloth. 

** This useful book should be in every architect’s and builder’s office. It contains 
a vast amount of information absolutely necessary to be \a\own.**— The Irish Builder* 

** We have failed to discover anytlung connected vrith the building trade, from ex- 
cavating foundations to betl-hanging, that is not fully treated upon in this valuable 
woric .” — The Artisan. 

** Mr. Tam has well p^ormed the task imposed upon him, and hat made many 
furdier and valuable additions, embodying a large amount of information relating to 
the technicalities and modes of construcuon employed in the several branches td the 
buUding txsAtt**'— Colliery Guardian* 

*' Altogether the book is one which well fulfils the promise of its title-page, and we 
can thoroughly recommend it to the class for whose use it has been compdM. Mr. 
Xara’s additions and revisions have much increased the usefulness of the work, and 
have especially augmented its value to students.'*— £ 
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mkTEEmms, &c. 

Gregory s Practical Mathematics. 

MATHEMATICS for PRACTICAL MEN ; being a Common- 
place Book of Pure and Mixed Mathematics. Designed chiefly 
for the Use of Civil Engineers, Architects, and Surveyors. Part I. 
Pure Mathematics — comprising Arithmetic, Algebra, Geometry, 
Mensuration, Trigonometry, Conic Sections, Properties of Curves. 
Part II. Mixed Mathematics — comprising Mechanics in general. 
Statics, Dynamics, Hydrostatics, Hydrodynamics, Pneumatics, 
Mechanical Agents, Strength of Materials. With an Appendix of 
copious Logarithmic and other Tables. By Olinthus Gregory, 
LL.D., F.K. A.S. Enlarged by Henry Law, C.E. 4th Edition, 
carefully revised and corrected by J. R. Young, formerly Profes- 
sor of Mathematics, Belfast College; Author of “A Course of 
Mathematjps,” &c. With 13 Plates. Medium 8vo, i/. i/. cloth. 

“ As a standard lyork on mathematics it has not been excelled.” — Artisan. 

“ The engineer or architect will here find ready to his hand, rules for solving nearly 
every mathcmatical/Bifticulty that mav arise in his practice. The rules are in sm casess 
explained by means ot examples, iu which every step of the process is clearly worked 
out." — ButUier. f 

“One of the most ser\'iceable books to the practical mechanics of the country. 

In the edition just brought out, the work has again been revised by 

Professor Young. He has modemi-sed the notation throughout, introduced a few 
paragraphs here and there, and corrected the numerous typographical errors whi<A 
nave escaped the eyes of the former Editor. The book is now as complete as it is 
possible to make it. It is an instructive book for the student, and a Text- 
book for him who having once mastered the subjects it treats of, needs occasionally to 
refaesh his memory upon them.” — Building^ yews. 

The Metric System. 

A SERIES OF METRIC TABLES, in which the British 
Standard Measures and Weights are compared with those of the 
Metric System at present in use on the Continent By C. H, 
Dowling, C. E, Second Edition, revised and enlarged. 8vo, 
lOJ. (ul, strongly bound. 

'* Mr. Dowling’s Tables, which are well put together, come just in time as a ready 
reckoner for U-»e conversion of one ^stem into the other." — Athenarum, 

“ Their accuracy has been certified by Professor Airy, the Astronomcr-RoyaL**— 
Builder. 

** Resolution 8.— That advantage will be derived from the recent publication of 
Metric Tables, by C. H. Dowling, C.E." — Report iif Section Britisk Association^ 
BatK% 

Comprehensive Weight Calculator. 

THE WEIGHT CALCULATOR ; being a Series of Tables 
upon a New and Comprehensive Plan, exhibiliug at one Reference 
the exact Value of any Weight from ilb. to 15 Ions, at 300 Pro- 
gressive Rates, from i Penny to 168 Shillings per cwt., and con- 
taining 186,000 Direct Answers, which with their Combinations, 
consisting of a single addition (mostly to be performed at sight), 
will afford an aggregate of 10,266,000 Answers ; the whole l^ing 
calculated and designed to ensure Correctness and promote 
Despatch. By Henry Harben, Accountant, Sheffield, Author 
of ‘The Discount Guide.' An entirely New Edition, carrfully 
revised. Royal 8vo, strongly half-bound, 30/. [ 7 ^^^ Publishid^ 
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WORKS IN MATHEMATICS, ETC., 


Inwood’s Tables, greatly enlarged and improved. 

TABLES FOR THE PURCHASING of ESTATES, Freehold, 
Copyhold, or Leasehold; Annuities, Advowsons, &c., and for the 
Renewing of Leases held under Cathedral Churches, College, or 
other corporate bodies; for Terms of Years certain, and for Lives ; 
also for Valuing Reversionary Estates, Deferred Annuities, Next 
Presentations, &c., together with Smart’s Five Tables of Compound 
Interest, and an Extension of the same to Lower and Intermediate 
Rates. By William In wood. Architect The 20th edition, with 
considerable additions, and new and valuable Tables of Logarithms 
for the more Difficult Computations of the Interest of Money, Dis- 
count, Annuities, &c., by M. FAdor Thoman, of the Soci^te 
Credit Mobilier of Paris. l2mo, Sif. cloth. 

*** This edition {the 20th) differs in many important particulars 
prom former ones. The changes consist, first, in a more convenient 
and systematic arrangement of the original Tables, and in the remcrval 
of certain numerical errors which a very careful revision of tJu whole 
has enabled the present editor to discover; and Ijscondly, in the 
extension of practical utility conferred on the work by the introduction 
of Tables now inserted for ike first time. This n^^ and important 
matter is all so much actually added to In WOOD’S TABLES ; nothing 
has been abstracted from the original collection: so that those who have 
been long in the habit of consulting Invtood for any special profes* 
sional purpose will, as heretofore, find the information sought stUl in 
its pages. 

“Those interested in the purchase and sale of estates, and in the adjustment" of 
compensation cases, as well as in tran^ctions in annuities, life insurances, &c., will 
find the present edition of eminent icrf\ccI'—~En£ineerin£. 

Geometry for the Architect, Engineer, &c. 

PRACTICAL GEOMETRY, for the Architect, Engineer, and 
Mechanic ; giving Rules for the Delineation and Application of 
various Geometrical Lines, Figures and Curves. By E. W. Tarn, 
M.A., Architect, Author of “ The Science of Building,” &c. 
With 164 Illustrations. Demy 8vo. I 2 s. td. 

“ No book with the same objects in view has ever been published in which the 
clearness of the rules laid down and the illustrative diagra^ have been so satis- 
factory.”— 

Compound Interest and Annuities. 

THEORY of COMPOUND INTEREST *nd ANNUITIES ; 
with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount Annuities, &c., in all their Applications and 
Uses for Mercantile and State Purposes. With an elalR>rate Intro- 
ductioD. By F6 dor Thoman, of the Soci^t^ Cr^t Mobilier, 
Paris, i2mo, cloth, 5r. 

“ A very power fu l work, end the Author has a very ieauukid>Ie command «f his 
uiuyettl*’^Prqfetsor A. d$ Monan. 

** We recommead it to the notice of actuaries and mwt^txeOMT^Athenmtm. 
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SCIENCE AND ART. 


The Military Sciences. 

A 1 DE-M£mOIRE to the MILITARY SCIENCES. Framed 
from Conti^utions of Officers and others connected with the dif- 
ferent Sendees, Originally edited by a Committee of the Corps of 
Royal Engineers. Second Edition, most carefully revised by an 
Officer of the Corps, with many additions ; containing nearly 350 
Engravings and many hundred Woodcuts. 3 vols. royal 8vo, extra 
cloth boards, and lettered, price 4/. los, 

“A compendious encyclopaedia of military knowledge.’*— Revuw. 

** The most comprehensive work of reference to the military and colhueral adences.” 
—Volunteer Service Gasette, 

Field Fortification. 

A TReAtiSE on FIELD FORTIFICATION, the ATTACK 
of FORTRESSES, MILITARY MINING, and RECON- 
NOITRI^G. By Colonel I. S. Macaulay, late Professor of 
Fortiheati^ in the R. M. A., Woolwich. Sixth Edition, crown 
8 VO, cloth^with separate Atlas of 12 Plates, price 12s, complete. 

Field Fortification. 

HANDBOOK OF FIELD FORTIFICATION, intended for 
the Ciuidance of Officers preparing for I’romotion, and especially 
adajited to the requirements of Beginners. By Major W, 
Knoi.lys, F.ICG.S., 93rd Sutherland Highlanders, &c. With 
163 Woodcuts. Crown Svo, 3J. 6(/. cloth. 

Storms. 

STORMS : their Nature, Classification, and Law's, with the 
Means of Predicting them by their Embodiments, the Clouds. 
By William Blasius. With Coloured Plates and numerous 
Wood Engravings, Cro\\*n Svo, 12s, 6 d. cloth boards. 

Light-Houses. 

EUROPEAN LIGHT-HOUSE SYSTEMS ; being a Report of 
a Tour of Inspection made in 1873. I^Iajor George H. 
Elliot, Corps of Engineers, U.S.A. Illustrated by 51 En- 
gravings and 31 Woodcuts in the Text. Svo, 2Ij. cloth. 

Dye- Wares and Colours. 

THE MANUAL of COLOURS and DYE-WARES: their 
Properties, Applications, Valuation, Impurities, and Sophistications. 
For the Use of Dyers, Printers, Dry Salters, Brokers, &c. By J. 
W. Slatbr. Post Svo, cloth, price yj. 6*4 

**A complete encyclopmdta of the meUerm HmcMo, The infonaatioii gives 
r^iecting each article it full and precise, and the methods of determining the value 
of articles such at thete, aa liable to sophutication, are given with cleanaeit, and are 
practical at well at valuable.*'— atul Druggfiit^ 
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Electricity. 

A MANUAL of ELECTRICITY; including Galvanism, Mag- 
netism, Diamagnetism, Electro-Dynamics, Magno- Electricity, and 
the Electric Tele^ph. By Henry M. Noad, Ph.D., F.C.S., 
Lecturer on Chemistry at St. George’s HospitaL Fourth Edition, 
entirely rewritten. Illustrated by 500 Woodcuts. 8vo, i/. 4^. cloth. 

** The commendations already bestowed in the pages of the Lancet on the former 
editions of this work are more than ever merited by me present. The accounts given 
cf electricity and galvanism are not only complete m a scientific sense, but, which is a 
rarer thing, are popular and interesting.** — Lancet. 

Text-Book of Electricity. 

THE STUDENT’S TEXT-BOOK OF ELECTRICITY. By • 
Henry M. Noad, Ph.D., Lecturer on Chemistry at St. George’s 
Hospital. New Edition, revised and enlarged, with additions on 
Telegraphy, by G. E. Pkeece, Esq. Upwards of 400 Illustrations. 

\_In Preparation. 

Rudimentary Magnetism. i 

RUDIMENTARY MAGNETISM : being a ^ncise exposition 
of the general principles of Magnetical Science, ^d the purposes 
to which it has been applied. By Sir W. Snow jrlARRis, F.R.S. 
New and enlarged Edition, with considerable ifiditions by Dr. 
Noad, Ph.D. With 165 Woodcuts. i2rao, cloth, 41. 6t/. 

** There is a good index, and this volume of 412 pages may be considered the best 
possible majiual on the subject of magnetism.” — Mechanic^ Magazine. 

As concise and lucid an exposition of the phenomena of magnetism as we believe 
it is possible to wTilc.‘’— £‘K^/MA 

** Not only will the scientific student find this volume an invaluable book of refer- 
ence, but the general reader will find in it as much to interest as to inform his mind. 
Though a strictly scientific work, its subject is handled in a simple and readable 
llusirated Review. 

Chemical Analysis. 

THE COMMERCIAL HANDBOOK of CHEMICAL ANA- 
LYSIS ; or Practical Instructions for the determination of the In- 
trinsic or Commercial Value of Substances used in Manufactures, 
in Trades, and in the Arts. By A. Normandy, Author of “ Prac- 
tical Introduction to Rose’s Chemistry,” and Editor of Rose’s 
“ Treatise of Chemical Analysis.” Nciv Edition. Enlarged, and 
to a great extent re written, by Henry M. Noad, Ph. D., F.R.S. 
With numerous Illustrations. Cr. 8vo, I2J. (xl. cloth. [Just ready. 

** We recommend this book to the careful perusal of every one ; it may be truly 
affirmed to be of universal interest, and we strongly recommend it to our readers as a 
guide, alike indispensable to the housewife as to the pharmaceutical practitioner.*'— 
Medical Times. 

"Will be found lo be essential to the analysts appointed under the new Act. . . . 
In all cases the most recent results are given, and the work is welt edited and care- 
fully written.'*— AVi/»rr. 

Mollusca. 

A MANUAL OF THE MOLLUSCA.; being a Treatise on 
Recent and Fossil Shells. By Dr. S. P. Woodward, A.L.S. 
With Appendix by Ralph Tate, A,L.S. F.G.S. With numer- 
ous Plates and 300 Woodcuts. Third Edition. Crown 8vo, yr. 6(4 
cloth gilt. 
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Clocks, Watches, and Bells. 

RUDIMENTARY TREATISE on CLOCKS, WATCHES, 
and BELLS. Sir Edmund Beckett, Bart, (late E. B. 
Denison), LL.D.t Q*C.| F.R. A.S., Author of “ Astronomy with- 
out Mathematics,” &c. Sixth edition, thoroughly revised and 
enlarged, with numerous Illustrations. Limp cloth (No. 67, 
Weale’s Series), 4^. 61/.; cloth boards, 5.r. (>d, 

** As a popular, and, at the same time, practical treatise on clocks atnd bells, it is 
imapproached. ” — English Mechanic. 

“ The best work on the subject probably extant . . . _ So far as we know it has 

no competitor worthy of the name. The treatise on bells is undoubtedly the best in 
the language. It shows that the author has contributed very much to their modem 
improvement, if indeed he has not revived this art, which was decaying here . . . 

I'o call it a rudimentary treatise is a misnomer, at least as respects cloclu and bells. 
It is something more. It is the most important work of its kind inEnglish.'*— 
Engineering. 

“The only modem treatise on clock -making.” — Horological youmal. 

“Without haying any special interest in the subject, and even without possessing 
any general aptitude for mechanical studies, a reader must be very unintelHgent who 
cannot find matftr to engage his attention in this work. The little book now 
.appears revised \nd enlarged, being one of the most praiseworthy volumes in 
Weale’s admirabl^cientihc and educational series.” — Daily Telegraph. 

“We do not kn^ whether to wonder most at the extraordinary cheapness of this 
admirable treatisdnn clocks, bv the most able authority on such a subject, or the 
thorough compleitmess of his work ever to the minutest details. The chapter on bells is 
.singular and amua{ig, and will be a real treat even to the uninitiated general reader. 
The illustrations, notes, and indices, make the work completely perfect of its kind.” — 
Standard. ^ 

“There is probably no book in the English language on a technical subject so 
e.Tsy to read, and to read through, as the treatise on clocks, watches, and bells, 
written by the eminent Parliamentary Counsel, Mr. E. B. Denison-~now Sir Edmund 
Beckett, Bart.”— 

Science and Scripture. 

SCIENCE ELUCIDATIVE OF SCRIPTURE, AND NOT 
ANTAGONISTIC TO IT ; being a Series of Essays on — i. 
Alleged Discrepancies ; 2. The Theory of the Geolo^ts and 
Figure of the Earth ; 3. The Mosaic Cosmogony ; 4. Miracles in 
general — Views of Hume and Powell ; 5. The Mir^e of Joshua — 
Views of Dr. Colenso : The Supematurally Impossible ; 6. The 
Age of the Fixed Stars—their Distances and Masses. By Professor 
J. R. Young, Author of “ A Coarse of Elementary Mathematics,** 
&c. &C. Fcap. 8vo, price 5 j. cloth lettered. 

“ Professor Young’s examination of the early verses of Genesis, in coonectioii with 
modem scientific hypotheses, is excellent."— Churchman^ 

“ Distinniished by die true spirit of scientific inquiry, by great knowledge, by keen 
logical ability, and by a style prouliarly clear, e^, and energetic.**— 

“ No one can rite from Its perusal without being impressed with a sense oi the sitt- 
gular weakness of modem sceptidsni.**— Mapeuuu. 

“A valuable contribution to controversial theological literature.**— Pma 

Practical Philosophy. 

A SYNOPSIS of PRACTICAL PHILOSOPHY. By the Re». 
John Carr, M. A., late Fellow of Trin. ColL, Cambridge Second 
edition. i8mo, $s, cloth. 
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WORKS IN SCIENCE AND ART, ETC., 


Dr. Lardners Museum of Science and Art. 

THE MUSEUM OF SCIENCE AND ART. Edited by 
Dionysius Lakdner, D.C.L., formerly Professor of Natural Phi- 
losophy and Astronomy in U niversity College, London. Co ntents : 
The Planets ; are they inhabited Worlds? — Weather Prognostics — 
Popular Fallacies in Questions of Physical Science— Latitudes and 
Longitudes — Lunar Influences — Meteoric Stones and Shooting 
Stars — Railway Accidents — Light — Common Things : Air — 
Locomotion in the United States — Cometary Influences — Common 
Things: Water — The Potter’s Art — Common Things: Fire — 
Locomotion and Transport, their Influence and Progress — The 
Moon — Common Things : the Earth — The Electric Telegraph — 
Terrestrial Heat — The Sun — Earthquakes and Volcanoes — Baro- 
meter, Safety Lamp, and Whitworth’s Micrometric Apparatus — 
Steam — The Steam Engine — The Eye — The Atmosphere — Time 
— Common Things : Pumps — Common Things : Spectacles, the 
Kaleidoscope — Clocks and Watches — Microscopic Drawing and 
Engraring — Locomotive — Thermometer — New Planets : Lever- 
rier and Adams’s Planet — Ma^itude and Minute^^ess — Common 
Things : the Almanack— Optical Inures — Ho^^.to observe the 
Heavens — Common Things : the Looking-glass—Citellar Universe 
— The Tides — Colour — Common Things : M:fc — Magnifying 
Glasses — Instinct and Intelligence — The Solar ^^croscope — The 
Camera Lucida — The Magic Lantern — The Camera Obscura— 
The Microscope — The White Ants : their Manners and Habits — 
The Surface of the Earth, or First Notions of Geography— Science 
and Poetry — The Bee — Steam Navigation — Electro- Motive 
Power— Thunder, Lightning, and the Aurora Borealis — The 
Printing Press — The Crust of the Earth — Comets — The Stereo- 
scope — The Pre-Adamite Earth — Eclipses — Sound. With up- 
wards of 1200 Engravings on Wood. In 6 Double Volumes, 
handsomely bound in cloth, gilt, price £,\ is, 

* Museum of Science and Art’ is the most valuable contribution that has 
ever been made to the Scientific Instruction of every class of society."— Sir Davui 
Brewster m t/ie North British Review. 

** Whether we consider the liberality and beauty of the illustrations, the charm of 
die writing, or the durable interest of the matter, we must express our belief that 
there is hardly to be found among the new books, one that would be welcomed by 
people of so xxuuay ages and classes as a valuable present.'* — Examiner. 

*** Separate boghs farmed from the aberve^ suitable for WorkmetCs 
Libraries^ Science ClasseSy 

Common Things Explained. With 233 JUusixatbas, 5^. doth. 
TheElectbic Telegraph Popularized, ioo Illustrations, ij.6</. cloth. 
The Microscope. With 147 IllustratioM, is. doth. 

Popular Geology. With 201 Illustrations, 25 , 6d, doth. 

Popular Physics. "With 85 Illustrations, zs, 6d, cloth. 

Popular Astronomy. With 182 Illustrations, 4J, 6d. cloth. 

Steam and its Uses. With 89 Illustraticms, 2s, cloth. 

The Bee and White Ants, With 135 nitistratioiis, cloth, 2s* 
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DR. LARDNER’S SCIENTIFIC HANDBOOKS. 


Astrommy. 

THE HANDBOOK OF ASTRONOMY. By Dionysius 
Lardner, D.C.L., formerly Professor of Natural Philosophy and 
Astronomy in University College, London. Fourth Edition. Re- 
vised and Edited by Edwin Dunkin, F.R.S., Superintendent 
of the Altazimuth Department, Royal Observatory, Greenwich. 
With 38 plates and upwards of 100 Woodcuts. In one thick voL, 
Crown 8 VO, price 9J. 6^/. cloth. 

“ Probably no other book contains the same amount of information in .so com- 
pendious and well-arranged a form— -certainly none at the price at which this is 
offered.’* — Athetueum^ April 8, 1876. 

“ A trustworthy and valuable guide to the study of astronomy .” — English Mechanic. 

Optics. 

THE HANDBOOK OF OPTICS. New Edition. Edited by 
T. Olvkr Harding, B. A. Lond., of University College, London. 
With 298 Illustrations. Small 8vo, cloth, 448 pages, price 5/. 

Electricity^ 

THE U%DBOOK of ELECTRICITY, MAGNETISM, and 
ACOUSTKS. New Edition. Edited by Geo. Carey Foster, 
B.A., F.Qb. With 400 Illustrations. Small 8vo, cloth, price 5s. 

The book coulflnot have been entrusted to any one better calculated to preserve 
the terse and lucif style of Lardner, while correcting his errors and brin^^ing up his 
work to the present state of scientific knowledge.” — Popular Science Review. 

Mechanics. 

THE HANDBOOK OF MECHANICS. Revised and en- 
larged by B. Loewv, F.R.A.S. \Re^rintmg. 

Hydrostatics. 

THE HANDBOOK of HYDROSTATICS and PNEUMATICS. 
New Edition, Revised and Enlarged by Benjamin Loewy, 
F.R.A.S. With numerous Illustrations. 5 j. \Just piMisJied. 

Heat. 

THE HANDBOOK OF HEAT. New Edition, Re-written and 
Enlarged. By Benjamin Loewv, F.R. A. S. [Nearly Ready. 

Animal Physics. 

THE HANDBOOK OF ANIMAL PHYSICS. With $10 
Illustrations. New edition, small Svo, cloth, *ls. 6 d. 732 pages. 

Electric Telegraph. 

THE ELECTRIC TELEGRAPH. New Edition. Revistd 
and Re-written by £. B. Bri&ht, F.R.A.S. 140 lUostrathw 
Small Svo, 2/. 6</. cloth. 

** One of the most readable books extant on the Electric Tclefrapb.*'— Mmhaauc. 


NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Lardner. 
3^ Illustrations. Fifth Edition. 1 voL ^r. fid. doth. 

**CoBvevA, in dear and precise terms, general norions of all the pdnctpal de ri ai o nt 
of Physical Science.”— iln/wA Qttarterly Rer~ 

ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dk. 

With Illustrations. Second Edition, i vol. Jr. f>d. doth. 

** Clearly written, well arranged, and excellently illustrated. **-‘djrardtMers* CMemkk, 
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WORKS IN SCIENCE AND ART, ETC, 


Geology and Genesis Harmonised. 

THE TWIN RECORDS of CREATION; or. Geology and 
Genesis, their Perfect Harmony and Wonderful Concord By 
George W. Victor Le Vaux. With numerous Illustrations. 
Fcap. 8vo, price 5r. cloth. 

** We recommend Mr. Le Vaux as an able and interesting guide to a popular 
appreciation of geological science.** — S^ctator. 

**The author combines an unbounded admiration of science with an unbounded 
admiration of the Written Record .” — London Review. 

Geology, Physical. 

PHYSICAL GEOLOGY. (Partly based on Major-General 
Portlock’s Rudiments of Geology.) By Ralph Tate, A.L.S., 
F.G.S. Numerous Woodcuts. i2mo, 2j. 

Geology, Historical. 

HISTORICAL GEOLOGY. (Partly based on Major-General 
Portlock’s Rudiments of Geology.) By Ralph Tate, A.L.S., 
F.G.S. Numerous Woodcuts. i2mo, 2s. 6d, 

%* Or Physical and Historical Geology, ^aund in One 
Volume^ price ^s. j 5 

Wood-Carving. 

INSTRUCTIONS in WOOD-CARVING, fofSmatcurs ; with 
Hints on Design. By A Lady. In emblemat..; wrapper, hand- 
somely printed, with Ten large Plates, price 2 s. 6^’. 

“The handicraft of the wood-carver, so well as a l^k can impart it, may be learnt 
from * A Lady’s ’ puh\icnuon.'’-^A/heneeum. 

** A real practical guide. It is very complete .** — Literary Churchman. 

** The directions given are plain and easily understood, and it forms a very good 
introduction to the practical p^ of the carver’s aat.**-^£nglisk Mechanic. 

Popular Work on Painting. 

PAINTING POPULARLY EXPLAINED; with Historical 
Sketches of the Progress of the Art. By Thomas John Gullick, 
Painter, and John Timbs, F.S.A. Second Edition, revised and 
enlarged. With Frontispiece and Vignette. In small 8vo, 6s. cloth. 

This Work has been adopted as a Frizc-book in the Schools of 
Art at South Kensington, 

** A work that may be advantageously consulted. Much may be learned, even by 
those who fancy they do not require to be taught, from the careful perusal of this 
unpretending but comprehensive treatise.’*— /I journal. 

* A valuable book, which supc^ies a want. It contains a large amount of original 
matto, agreeably conveyed, and will be found of value, as well by the young artist 
seeking informauon as by the general reader. We give a cordial welcome to the book, 
and augur for it an increasing reputation.**— 

Grammar of Colouring. 

A GRAMMAR OF COLOURING, applied to Decorative 
Painting and the Arts. By George Field. New edition, en- 
larged and adapted to the u.se of the Ornamental I’ainter and 
Designer, by Ellis A. Davidson. With new Coloured Diagrams 
and numerous EnCTavings on Wood. l 2 mo, cloth boards. 

One of the most u.scfuT of student’s books, and probably the best known of the 
few we have on the subject.”- /frcAZ/rc/. 

“The book is a most useful rtsum/ of the properties of pigments.’*— JJwiA/rr. 

** TKia treatise forms a most valuable vade mecum fur the oraamenuil painter and 
designer. '•’-Scotsman. 
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Delamott^s Works on Illumination & Alphabets. 

A PRIMER OF THE ART OF ILLUMINATION ; for the 
use of Beginners : with a Rudimentary Treatise on the Art, Prac- 
tical Directions for its Exercise, and numerous Examples taken 
from Illuminated MSS., printed in Gold and Colours. By F. DEX.A- 
MOTTE. Small 4to, price 91. Elegantly bound, cloth antique. 

“ A handy book, beautifully illustrated ; the text of which is well written, and cal- 
culated to be useful. . . . The examples of ancient MSS. recommended to the student, 
which, with much good sen.se, the author chooses from collections accessible to all, are 
selected with judgment and knowledge, as well as taste.’* — Athenantm. 

ORNAMENTAL ALPHABETS, ANCIENT and MEDIAEVAL ; 

from the Eighth Century, with Numerals ; including Gothic, 

, Church-Text, large and small, German, Italian, Arabesque, Initials 
for Illumination, Monojp-ams, Crosses, &c. &c., for the use of 
Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. &c. &c. Collected and engraved by F. Delamotte, and 
printed in Colours. Royal 8vo, oblong, price 4^. cloth. 

** A well-kiiown\ngr.'iver and draughtsman has enrolled in this useful book the 
result of many ycaim study and research. For those who insert enamelled sentences 
round gilded cnali^K, who blazon shop legends over shop-doors, who letter drurch 
walls with pithy scAnces from the Decalogue, this book will be UMd^ul" — Athemeum, 

EXAMPLES or MODERN ALPHABETS, PLAIN and ORNA- 
MENTAL ; including German, Old English, Saxon, Italic, Per- 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustic, and Arabesque ; with several Original 
Designs, and an Analysis of the Roman and Old English Alpha- 
bets, large and small, and Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers, 
Caivcrs, &c. Collected and engraved by F. Delamotte, and 
printed in Colours. Royal 8vo, oblong, price 4J. cloth. 

“ To artists of all clas.ses, but more especially to architect and engravers, this very 
handsome book will be invalimble. 'I'hcrc is comprised in it every possible shape into 
which the letters of the alphabet and numerals can be formed, and Uie talent which 
lias been expended in tlie cunceptiun of tlie various plain and ornamental letters is 
wonderful ** -Standard, 

MEDIAEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F, Delamotte, Illuminator, Designer, and 
Engraver on Wood. Containing 21 Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. WlLLlS 
Brooks. Small 4to, cloth gilt. > 

** A volume in which the letters of the alphabet come forth glorified in gilding and 
all the colours of the prism interwoven and intertwined and intermingled, sometimes 
with a tort of rainbow arabesque. A poem emblazoned in these characters would be 
only comparable to one of those delicious love letters symbolized in a bunch of flowers 
well selected and cleverly arranged."— .Vivn. 

THE EMBROIDERER’S BOOK OF DESIGN ; containing Initials, 
Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesias- 
tical Devices, Mediaeval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Delamotte, and 
printed in Colours. Oblong royd 8vo, xr. in ornamental boards. 
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WORKS ON AGRICULTURE, ETC., 


AGRIC ULTUR E, &c. 

Youatt and Burtis Complete Grazier. 

THE COMPLETE GRAZIER, and FARMER’S and CATTLE- 
BREEDER’S ASSISTANT. A Compendium of Husbandry. 
By William Youatt, Esq., V.S. iith Edition, enlarged by 
Robert Scott Burn, Author of “The Lessons of My Farm,” See. 
One laig^e 8vo volume, 7^4 PP* with 215 Illustrations, i/. is. half-bd. 

*' The standard and text-book, with the farmer and grazier.” — Fartner's Magazitu, 

** A treatise which will remain a standard work on the subject as long as" Briti^ 
agriculture endures.” — Mark Lane Express. 

Spooner 07 i Sheep. 

SHEEP; THE HISTORY, STRUCTURE, ECONOMY,, 
AND DISEASES OF. By W. C. Spooner, M.R.V.C., &c. 
Third Edition, considerably enlarged ; with numerous fine engra- 
vings, including some specimens of New and Improved Breeds. 
Fcp. 8vo, 366 pp., price ts. cloth. 

‘^The Dook is decidedly the best of the kind in our language.”— 

** Mr. Spooner has conferred upon the agricultural class a la^ ting benefit by em- 
bodying in this work tire improvements made in sheep by such men as 

Humphreys, Rawlence, Howard, and others.”— //a w/j/wVir Af >eriiser. 

^*lne work should be in possession of every flock-master . ■ Banbury Guardian. 

Scott Burris System of Modern J^rming. • 
OUTLINES OF MODERN FARMING. B/r. Scott Burn. 
Soils, Manures, and Crops — Farming and Farming Economy, 
Historical and Practical — Cattle, Sheep, and Horses — Management 
of the Dairy, Pigs, and Poultry, \\ath Notes on the Diseases of 
Stock — Utili^tion of ToMm-Sewage, Irrigation, and Reclamation 
of Waste Land. New Edition. In i vol. 1250 pp., half-bound, 
profiisely illustrated, price 12s. 

** Tbcre is sufficient staled within the limits of this treatise to prevent a fiimieT 
from going far wTong in any of his operations.” — Observer. 

Horton! s Underwood and Woodland Tables. 
TABLES FOR PLANTING AND VALUING UNDER- 
WOOD AND WOODLAND ; also Lineal, Superficial, Cubical, 
Wages, Marketing, and Decimal Tables. Together with Tables 
for Converting Land-measure from one denomination to another, 
and instructions for Measuring Round Timber, By RICHARD 
Horton. i2mo. 25. strongly bound in leather. 

Good Gardening. 

A PLAIN GUIDE TO GOOD GARDENING ; or, How to 
Grow Vegetables, Fruitf, and Flowers. With Practical Notes on 
Soils, Manures, Seeds, Planting, Laying-out of Gardens and 
Grounds, and on tiie various kmds of Garden Structures. By 
Samuel Wood (late gardener to Sir B. P. Wrey, Bart.), At^or 1 
of * Gardening for the Cottage.' Second Edition, with very con - 1 
siderable Additions, Ac,, and numerous Illustrations. Crown 8vo, | 
pp. 416, cloth elegant, price 5/. 

** A vary good book, and one to be highly recommended as a practiad guides 
Hw yaclM ii u directions are eacellcat**— / 

** A tharnm^ly useful guidebook for the amateur gardener who may want to maki 
hit plot ofhma not merely pretty, but useful and profitable.”— 
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Ewart's Land Improvers Pocket-Book. 

THE LAND IMPROVER’S POCKET-BOOK OF FOR- 
MULAE, TABLES, and MEMORANDA, required in any Com- 
putation relating^ to the Permanent Improvement of Landed Pro- 
perty. By John Ewaht, Land Surveyor and Agricultural Engineer. 
Royal 32mo, oblong, leather, gilt edges, with elastic band, 41. 

“A compendium long required by land surveyors, agricultural engineers, &c.”— 
Sussex Daily Ne^vs. 

** It is admirably calculated to serve the purpose for which it was intended.'’--' 

Scotsman. 

“ A compendious and handy little volume.*’— 

Hudson’s Tables for Land Valuers. 

THE LAND VALUER'S BEST ASSISTANT: being Tables, 
on a very much improved Plan, for Calculating the Vahie of 
Estates. To which are added. Tables for reducing Scotch, Irish, 
and Provincial Customary Acres to Statute Measure ; also, Tables 
of Square Measure, and of the various Dimensions of an Acre in 
Perches Yards, by which the Contents of any Plot of Ground 
may be asVrtained without the expense of a regular Survey ; &c. 
By R. Huhon, C.£. New Edition, royal 32mo, oUong, leather, 
gilt edges jBith elastic band, 4J. 

“Of iucalculablc^lue to the country gentleman and professional man.**— FlamrrV 
yaumal. f 

Complete As;ricultural Stirv^’oVs Pocket-Book. 

THE lAXb VALUER’S AND LAND IMPROVER’S COM- 
PLETE POCKET-BOOK ; consisting of the above two works 
bound together, leather, gilt edges, with strap, *]s, 

The abtn'c farms an utiequalled and most compendious Pocket 
Vade-mecum for the Land Ajpent and AgriculturaJ Engineer, 

** We consider Hudson's book to be the best rcady-rcckoner on matters relating to 
the valuation of land and crops we have ever seen, and its combination with Mr. 
Kwart’s work greatly enhances the value and usefulness of the latter-mentioned . . 
It is most useful as a manual for reference to those for wlukn it is intended.*'— 
North 0/ England Fortner. 

House Property. 

HANDBOOK OF HOUSE PROPERTY : a Popular and Prac- 
tical Guide to the Purchase, Mortgage, Tenancy, and Compulsory 
Sale of Houses and Land ; including the Law of Dilapidations and 
Fixtures; with Explanations and Examples of all kinds of Valua- 
tions, and useful Inionnation and Advice on Building. By EdwaKD 
Lance Tarduck, Architect and Survgror. i2ino, $s, cloth boards. 
“ Wc are ^lad fo be able to recommend it.” — Builder. 

** The advice is thoroughly practicaL*’— X.4sw yotrmoL 

Scott Burn’s Introduction to Farming. 

THE LESSONS of MY FARM : a Book for Anutleor Agrienl- 
turists, beii^ an Introduction to Farm Practice, in the Culture of 
Crops, the reeding of Cattle, Management of the Dastty, Poultry, 

. and Pigs, and in the Keeping of Farm-work Records. By Robert 
i Scott Burn. With numerous Illustrations. Fcp. d#. ckrth. 

** A oMst Compton iatroduOton to the whole roMMi of toiaiiaf pmctice.*— 7*^ 

UMil. 
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"A Complete EpitoTne of the Laws of this 
Country." 

EVERY MAN’S OWN LAWYER; a Handy-Book of the Prin- 
ciples of Law and Equity, By A Barrister. 13th Edition, 
Revised to the end of last Session. Including a Summary of the 
Judicature Acts, 1873 and 1875, and the pnncipal Acts of the 
past Session, viz., — The Explosive Acts, The Sale of Food and 
Drugs Act, The Public Health Act, &c., &c. With Notes and 
References to the Authorities. i2mo, price dj. %d, (saved at every 
consultation), strongly bound. 

COMPRISING THE LAWS OF 

Bankruptcv— Bills of Exchange— Contracts and Agreements— Copyright 
—Dower and Divorc*— Elections and Registration— Insurance— Libel 
AND Slander — Mortgages— Settlements— Stocx Exchange Practice — . 
Trade Marks and Patents — ^Trespass, Nuisances, etc.— Transfer of 
Land, etc. — Warranty — Wills and Agreements, etc. Also Law for _ 
Landlord and Tenant — Master and Servant— Workmen and Apprentices — Heirs, 
Devisees, and Legatees — Husband and Wife— Executors and Trustees— Guardian 
and Ward — Married Women and Infants — Partners and Agents— Lender and 
Borrower — Debtor and Creditor — Purchaser and Vendor — Cempanies and Asso- 
ciations — Friendly Societies— Qcrgymcn, Churchwardens — helical Practitioners, 
&c. — Bankers — Fanners— Contractors — Stock and Share jfVokers — Sportsmen 
and Gamekeepers— Farriers and Horse-Dealers — Auctione/c^, House-Agents— 
Innkeeper, &c. — Pawnbrokers — Surveyors — Railways and h'rn-iers, &c. «c. 

*' No Englishman ottghi to be tvithoui this booh.'* — Engineer^ 

** A useful and concise epitome of the law ." — Law Magazine, r 
** What it professes to be^— a complete epitome of the laws of thisTOuntry, thoroughly 
intdligible to non-professional readers .” — BelLs Life, 

Auctioneer's Assistant. 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 
AND ESTATE AGENT, AND VALUER’S POCKET AS- 
SISTANT, for the Valuation for Purchase, Sale, or Renewal of 
Leases, Annuities, and Reversions, and of property generally; 
with Prices for Inventories, &c. By John Wheeler, Valuer, &c. 
Third Edition, enlarged, by C. Norris. Royal 32mo, cloth, 51, 
** A neat and concise book of reference, containing an admirable and clearly* 
arranged list of prices for inventories, and awery practical guide to detennuie the 
vdue of furniture, &c.*’“-S/afuiarci. 

Pawnbroker s Lef;al Guide. 

THE PAWNBROKER’S, FACTOR’S, and MERCHANT’S 
GUIDE to the LAW of LOANS and PLEDGES. By H. C. 
Folkard, Esq., Barrister-at-Law, Author of the “Law of Slander 
and Libel,” &c. i2mo, cloth boards, price Js. 

The Laws of Mines and Mining Companies. 

A PRACTICAL TREATISE on the LAW RELATING tc 
MINES and MINING COMPANIES. By Whitton Aruh* 
dell, Attomey-at-Law. Crown 8vo, 4/, cloth. 

County Court Statutes. 

THE COUNTY COURT STATUTES, from 1846 to 1873, 
with the new Consolidated Orders, Forms, Fees, and Costs, 
Pmctical Notes, and very full Index. By G. Manley Wether* 
FIELD, Solicitor, Author of “ Mayor’s Court Procedure,” “Liquida* 
tion and Compositions,” Slc. i2mo, pp. 600, cloth lor. 6 d. 


Agnew, * Ob., Printer*, Wbitefrian, Londoa. 






?M A SELTOCIOH FBOM WEXLB^S 8KBIB8. 

EMIGRATION. 

GENERAL HINTS TO EMIGRANTS, containing 

Notices of the rarioiis Fields for Emigratioii ; with Hints on 
Preparation fat Emigrating, Outfits, Ac. ^th Directions 
and Becipes psefiil to theF^grant. Shp and Diagrams. 28. 

IPE EmaMMfTS^fJIDE to Natal; by-E. J. Mann, 

7.aA.&, ms. ' a& 

THE EMIGRANT’S GTHDE to Anstralia, New South 
Wales, Western Australia, Sonth Australia, Victoria, and 
Queensland, by J. Baird, B.A. Map. 2s. 6d. 

THE EMIGRANTS GUIDE to Tasmania and New 

Zealand, by J. Baird, B.A. 2s. 

above tivo volumes, 12fR0, eloth boardt, priee bif under the ffonerat 
titUeff-- 

THE EMIGRANTS GUIDE TO AUSTRALASIA, 

comprising Australia (New South Wales, Westerr, Australia, 
South Australia, Victoria, and Queensland), Tapnania, and 
New ZealanA By the Bev. J. Baird, B.A. *^^th Maps of 
Australia and New ZealanA 


LEGAL TREATISES. 

THE LAW OF CONTRACTS FOR WORKS AND . 
SEMVJCESy by D. Gibbons. Third Edition, revised and con> * 
siderably enlarged. 3s. [Just published. 

COUNTY COURT, PLAIN GUIDE for Suitors in the; J 

by aDARSiSTBR. Is. 6A 

THE METROPOLIS LOCAL MANAGEMENT ACT, 
18th and ifth Vic., o. 120 ; 19th and 20th Vio., o. 112; 2l8t:and : 
22nd Vic., c. 104; 24th and 2dth Vie., c. 61 ^ idso the last « 
Pauper Bmoval A^, and the Parochial Assessment Act. Is. 6A 

THE METROPOLIS LOCAL MANAGEMENT 
AMENDMENT ACT, 1862, 25th and 26th Via, e. 120. Notes ^ 
and an Index. Is. , i 

With ike Loeai Managemind Ajd, in npt», 2t, td» > 

RECENT LEGISLATIVE ACTS »Rplyiii|i to^Con- j 

tractors. Merchants, and Tradesmen, la. 

A HANDY BOOK on the Law of Friendly, Industrial, 
i^aad Ftovident Building and Loan Sodetiea. With oopioiis 
; ^ Kotoa, by N. Wnim la. ] 

THE LAW OF PATEtlTS FOR INTENTIONSA 

With Explanatory Notes on the Law aa to the Protection of 
0 ^ Trade Mari a, by Oakput, Barrieler. 2e. 

caonnr locxwoob * oo., r, BXAnlinisr sau coobt, &«. 





